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Description 

The present invention relates to an envelope protein of an acquired immune deficiency syndrome 
(AIDS) virus, essentially free of other proteins, with the amino acid sequence: 

ValTrpLysGluAla 

ThrThrThrLeuPheCysAlaSerAspAlaLysAlaTyrAspThrGluValHisAsnValTrpAlaThr 
HisAlaCysValProThrAspProAsnProGlnGluValValLeuVa*lAsnValThrGluAsri?heAsn 
METTrpLysAsnAspKETValGluGlnMETHisGluAspIlelleSerLeuTrpAspGlnSerLeuLys 
ProCysValLysLeuThrProLeuCysValSerLeuLysCysThrAspLeuLysAsnAspThrAsnThr 
AsnSerSerSerGlyArgMETIleMETGluLysGlyGluIleLysAsnCysSerPheAsnlleSerThr 
SerlleArgGlyLysValGlnLysGluTyrAlaPhePheTyrLysLeuAspIlelleProIleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVallleThrGlnAlaCysProLysValSer 
PheGluProIleProIleHisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThrValGlnCysThrHisGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallleArgSerValAsnPheThr 
AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGly 
AsnMSTArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThm 

IleValThrHisSerPheAsnCysGlyX}lyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsr^lETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
-GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrKETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnA^n 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGinlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGlulleAsnAsnTyrThrSer 
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CysProLysValSer 

PheGlu?roIle?rolleHisTyrCysAlaProAlaCiyPheAlaIleLeuLysCysAsnAsnLy.sThr 
PheAsnGlyThrGlyProcysThrAsnValSerThrValClnCysThrHisGlyileArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallleArgSerValAsnPheThr 
AspAsnAlaLysThrllelleVaiGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnThrArgLysLyslleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGly 
AsnMSTArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
UysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAshSerThrGlnLeuPneAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuClyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnKisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
Asr.HisThrThrTrpMSTGluTrpAspArgGluIleAsnAsnTyrThrSer 



KETArgGlrJMaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlrJ>heGlyAsaAsaLysThrIleIle?heLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsaCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
serGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsriAsn 
AsnGiySerGluIlePheArgPrcsClyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETihrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGinLeuLeuGlylleTrpGiyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsaHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 
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or 



KETTyrAlaProProile 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArsAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValvalLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
70 GluLysArgAlaValGlylleGlyAlaLeuPheUeuGlyPheLeuGlyAlaAlaGlySerThrKSTGly 
AlaAlaSerMSTThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsri 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuCln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlyileTrpGlyCvsSerGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGinlleTrp 
AsaHisThrThrTrpMETCluTrpAspArgGluIleAsnAsnTyrThrSer 



75 



20 



40 



or 



G uLysArgMaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlLlySerThrMESw 
^^I'Ser^TThfLeuThrValOlnAlaArgGlnLeuUeuSerOlJlleValGlStSlSs^n 
LeuLeuArsAlalleGluAlaGlnClrmisLeuLeuClnLeuThrVaiTrpGlyneLysG ITtlTln 

LysLeuI leCysThrThrA lava lProTrpAsnAl aSe rTrpSe r AsnLysSer LeSluclnT i» rll 
AsnHislhrThrTrpKETGluTrpAspArgGluIleAsrAsnTyrThJser P 



35 It also relates to an expression vector comprising a gene coding for an envelope protein as defined 
above, to transformants and methods for the production of said proteins and a method for detecting the 
presence of AIDS antibodies in human blood. 



Background of the Invention 



From 1981 to date, there have been more than eight thousand (8,000) people diagnosed as having 
acquired immune deficiency syndrome (AIDS) [N.Y. Times. A-11 January 11, 1985]. AIDS has been 
characterized by the onset of severe opportunistic infections secondary to an effect on the body's immune 
system [Gottlieb. M.S. et al., "Pneumocystis Carinii Pneumonia and Mucosal Candidiasis in previously 

45 healthy homosexual men: evidence of a new acquired cellular immunodeficiency", N. Eng. J. Med. 305, 
1426-1431 (1981)]. The disease has been found in male homosexuals, patients receiving blood products, 
intravenous drug addicts, and individuals originating from Haiti and Central Africa [Piot, P. et al., "Acquired 
immunodeficiency syndrome in a heterosexual population in Zaire", Lancet 11, 65-69 (1984)]. The causative 
agent was suspected to be of viral origin as the epidemiological pattern of AIDS was consistent with a 

50 transmissable disease. At least three (3) retroviruses have been isolated from cultured T-cells of several 
patients with AIDS, or from white blood cells of persons at risk for the disease. A novel human retrovirus 
called lymphadenopathy-associated virus (LAV) was discovered and its properties were consistent with its 
etiological role in AIDS. That virus was isolated from a patient with lymphadenopathy and hence the name 
[Montagnier, L. et al., "A New Human T-lymphotropic retrovirus: characterization and possible role in 

55 lymphadenopathy and acquired immune deficiency syndromes. In Human T-Cell Leukemia/Lymphoma 
Virus, R.C. Gallo, M. Essex and L. Gross, eds. (Cold Spring Harbor, N.Y.: Cold Spring Harbor Laboratory) 
pp. 363-370]. Other human retroviruses, specifically two subgroups of the human T-cell 
leukemia/lymphoma/lymphotropic virus, types I and III have been isolated [HTLV I: Poiesz, B.J. et al., 
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"Detection and isolation of type C retrovirus particles from fresh and cultured lymphocytes of a patient with 
cutaneous T-cell lymphoma", PNAS (USA) 77, 7415-7419 (1980); HTLV-III: Popovic, M. et al., "Detection, 
isolation and continuous production of cytopathic retroviruses (HTLV-III) from patients with AIDS and pre- 
AIDS", Science 224, 497-500 (1984)]. Still another virus, the AIDS-associated retrovirus (ARV), was 

5 proposed as the causative agent [Levy, J.A. et al., "Isolation of lymphocytopathic retroviruses from San 
Francisco patients with AIDS", Science 225, 840-842 (1984)]. Both the HTLV-III and ARV retroviruses 
display biological and sero-epidemiological properties similar to LAV [Levy J.A. et al., supra, Popovic, M. et 
al., supra]. As seen from the above, at least three (3) retroviruses have been postulated as the etiologic 
agent of AIDS: LAV; ARV; and, HTLV subtypes I and III. 

70 LAV, HTLV III and ARV-II genomes have been molecularly cloned [Schupbach, J. et al., "Serological 
analysis of a subgroup of human T-lymphotropic retroviruses (HTLV-III) associated with AIDS", Science 
224, 503-505 (1984); Alizon, M. et al., "Molecular Cloning of lymphadenopathy - associated virus", Nature 
312, 757-760 (1984)]. The complete nucleotide sequence of the provirai genome of LAV, ARV and HTLV III 
has been determined [Ratner, L. et al., "Complete nucleotide sequence of the AIDS virus, HTLV III", Naure 

75 313, 277-284 (1985); Sanchez-Pescador, R. et al., "Nucleotide sequence and expression of an AIDS- 
associated retrovirus (ARV-2)", Science 227, 484-492 (1985); Wain-Hobson, S. et al., "Nucleotide sequence 
of the AIDS virus, LAV", Cell 40, 9-17 (1985)]. 

Shaw et al., Science 226, 1165-1171 (1984), describes the molecular cloning and analysis of the full- 
length HTLV-III provirai genome comparing various DNA-clones. 

20 Another analysis of the HTLV-III genom is shown by Muesing et al„ Nature 313, 450-458 (1985). 

Chang et al., Science 228, 93-96 (1985), describes the expression of smalTDNA fragments fused to 
DNA sequences encoding the XCI protein and 0-galactosidase resulting in unpurified env polypeptides 
fused to the XCI protein at their amino termini and to /5-galactosidase at their carboxyl termini. 

One reason for the difficulty in determining the etiologic agent of AIDS was due to the reactivity of 

25 various retroviral antigens with serum samples from AIDS patients. For example, serum samples from AIDS 
patients have been shown to react with antigens of HTLV I and HTLV ill [HTLV-I: Essex, M. et al., 
"Antibodies to Cell Membrane Antigens Associated with Human T-Cell Leukemia Virus in Patients with 
AIDS", Science 220, 859-862 (1983); HTLV-III: Sarngadharan, M.G. et al., "Antibodies Reactive With Human 
T-Lymphotropic Retroviruses (HTLV-III) in the Serum of Patients With AIDS", Science 224, 506-508 (1984)]. 

30 Envelope gene products of HTLV demonstrated antigenicities cross-reactive with antibodies in sera from 
adult T-cell leukemia patients [Kiyokawa, T. et al., "Envelope proteins of human T-cel! leukemia virus: 
Expression in Escherichia coli and its application to studies of env gene functions", PNAS (USA) 81, 6202- 
6206 (1984)]. Adult T-cell leukemias (ATL) differ from acquired immune deficiency syndrome (AIDS) in that 
HTLV-I causes T-cell malignancies, that is uncontrolled growth of T-cell. In AIDS rather than cell growth 

35 there is ceil death. In fact this cytopathic characteristic of HTLV III was critical to determining ultimately the 
specific retroviral origin of the disease. Thus the etiologic agent of AIDS was isolated by use of 
immortalized human neoplastic T cell lines (HT) infected with the cytopathic retrovirus characteristic of 
AIDS, isolated from AIDS afflicted patients. Seroepidemiological assays using this virus showed a complete 
correlation between AIDS and the presence of antibodies to HTLV III antigens [Sarngadharan, M.G. et al., 

40 supra; Schupbach, J. et al., supra]. In addition, nearly 85% of patients with lymphadenopathy syndrome and 
a significant proportion of asymptomatic homosexual men in AIDS endemic areas were also found to carry 
circulating antibodies to HTLV III. Taken together, all these data indicate HTLV III to be the etiologic agent 
for AIDS. 

Until the successful culturing of AIDS virus using H-9 cell line [PCT application, publication no. WO . 

45 85/04897] the env AIDS protein of the AIDS virus had not been isolated, characterized or synthesized. This 
in major part is due to the fact that the virus is cytopathic and thus isolation of the virus was not possible 
[Popovic, M. et aJ., supra]. Once the human T-cell line resistant to the cytopathic effects of the virus was 
discovered, a molecular clone of provirai DNA could be achieved. 

The need for a sensitive and rapid method for the diagnosis of AIDS in human blood and its prevention 

so by vaccination is very great. Virtually all the assays/tests presently available are fraught with errors. In fact 
the Center for Disease Control (CDC) has indicated that presently available tests be used solely for 
screening units of blood for antibody to HTLV III. The CDC went further by stating that the presently 
available ELISA tests can not be used for general screening of high risk pupulations or as a diagnostic test 
for AIDS [Federal Register 50(48), 9909, March 12, 1985]. The errors have been traced to the failure to use 

55 a specific antigenic protein of the etiologic agent for AIDS. The previously used proteins were derived from 
a viral lysate. Since the lysate is made from human cells infected with the virus, i.e. the cells used to grow 
the virus, the lysate will contain human proteins as well as viral proteins. Thus preparation of a pure antigen 
of viral protein is very difficult. The antigen used produced both false positive and false negative results 
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[Budiansky, S., "AIDS Screening, False Test Results Raise Doubts", Nature 312, 583(1984)]. The errors 
caused by the use of such lysate proteins/peptides can be avoided by using a composition for binding AIDS 
antibodies which is substantially free of the non-AIDS specific proteins. Compositions that are substantially 
pure AIDS envelope protein can be used as antigens. 

5 The AIDS envelope protein of the instant invention has been established to have conserved epitopes 
which permit its use to screen for, diagnose and/or prevent by vaccination the infection by AIDS virus. The 
instant invention demonstrates that the envelope protein with its conserved epitopes includes all the variants 
which have been claimed as the sole etiologic agent. 

The envelope AIDS protein of the present invention may be produced by conventionally known 

70 methods. The processes by which the novel protein may be produced can be divided into three groups: (1) 
chemical synthesis; (2) preparation of a gene prepared by chemical synthesis which is inserted into a host 
and a protein is produced by the host; and (3) a corresponding gene obtained biotechnically is inserted into 
a host and a protein is produced by the host. 

In one embodiment of this invention, recombinant DNA techniques are utilized by which env AIDS DNA 

75 from a natural source is introduced into a cell to produce the env AIDS protein. One method of obtaining 
DNA which encodes env AIDS is to read the genetic code in reverse and synthesize an oligodideox- 
ynucleotide which should encode the env AIDS amino acid sequence. As the env protein has not been 
isolated or characterized this approach cannot be pursued. 

Alternatively gene expression can be obtained using recombinant DNA technology if DNA isolated from 

20 natural sources is used instead of synthetic DNA. 

Summary of the Invention 

This invention is directed to the engineering of HTLV III env gene into suitable expression vectors; 
25 transformation of host organisms with such expression vectors; and production of envelope AIDS protein 

(env AIDS) by culture of such transformed cells. Another aspect of the present invention relates to the 

isolation and use of the resulting recombinant env AIDS protein. 

Another aspect of the present invention is the identification and determination of the proviral DNA 

sequence. More specifically, this aspect of the invention relates to determination and comparison of the 
30 proviral nucleotide sequence of the envelope genes of the purported etiologic agent of AIDS i.e. 

lymphadenopathy-associated virus (LAV), AIDS-associated retrovirus (ARV) and the human T-cell 

leu kern ia/lymphoma/lymphotropic virus type III (HTLV III). 

A further aspect of this invention relates to a diagnostic method for testing human blood for the 

presence of antibodies to the env AIDS protein. This aspect of the invention overcomes the problems of all 
35 previously used blood tests for AIDS. One of the problems is the use of compositions to bind AIDS antibody 

which contain proteins or peptides which were not derived solely from the AIDS etiologic agent. A 

composition using homogeneous envelope AIDS protein of this invention overcomes the nonspecificity of 

the prior tests or assays. Yet another aspect of this invention is a diagnostic method for detecting and/or 

determining the presence of the antigen in human blood. 
40 Another aspect of this invention is to use the env AIDS proteins of the instant invention as antigens 

suitable for providing protective immunity against AIDS when incorporated into a vaccine. 

Brief Description of the Drawings 

45 Fig. 1 . The nucleotide sequence of the envelope gene of the HTLV-III proviral genome (HXB-3). 

Fig. 2. Comparison of the amino acid sequence of the env protein of the five purported etiologic agents 
of AIDS. Amino acid sequences are aligned to give maximum homology. 

Fig. 3. Construction of the pEV/env44-640 expression plasmids. The upper left panel shows a simplified 
restriction site map of the 3.15 Kb EcoRI-Xhol segment of the HTLV-III genome which contains the env 
so coding region (cross-hatched arrow). The right panel shows the structure and pertinent sequences of the 
pEV-vrf plasmids. The solid black region represents the synthetic ribosome binding site sequences 
upstream of the ATG initiation codon (overlined). See Example 2 for a detailed description of the env 
expression plasmid constructions. 

Fig. 4. Western blot analysis of env coded antigens produced in E. coli. Total bacterial proteins were 
55 resolved by SDS-PAGE, electro-blotted onto a nitrocellulose filter, and env encoded proteins were detected 
by reacting with human sera as described in Example 5: a) negative control, cells containing pJCL-E30 
(p21T) induced at 42 0 C for 2 hours; b) uninduced control, cells containing pEV3/env44-640 maintained at 
30 °C; c) pEV3/env44-640; d) pEV1/env44-640; and e) pEV3/env205-640 induced at 42 *C for 2 hours. 
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Fig. 5. Recognition of bacterially synthesized HTLV-III env gene products by antibodies in AIDS patient 
sera. Bacterial lysates containing recombinant env proteins were subjected to Western blot analysis as 
described in Example 5. Individual strips were then incubated with a 1000-fold dilution of individual sera 
followed by treatment with 125 l-labeled protein A. (upper part). Serum samples were from the following 

5 donors: (lane 1) normal healthy donor; (lanes 2-18) AIDS patient sera collected from the West Coast of the 
USA. (Lower part) Serum samples were taken from the following donors: (lane 1) donor found to be HTLV- 
1( + ) by Elisa using disrupted virus; (lanes 4, 5, 11 and 15) healthy, normal donors; (lanes 2, 3, 6, 8, 10, 12, 
13, 14, 16, 17 and 18) AIDS patient sera from the East Coast of the USA. 
Fig. 6A. The amino acid sequence of the AIDS envelope protein. 

w Fig. 6B. The amino acid distribution of the AIDS envelope protein. 

Fig. 7. Construction of the expression vector pRC23. The Shine-Dalgarno sequence (SD) is overlined 
and the location of the synthetic ribosome binding site sequence in the plasmid is represented by the solid 
black segment. The plasmid contains the entire sequence of pBR322 and thus confers resistance to both 
ampicillin (amp R ) and tetracycline (tet R ). 

75 Fig. 8. Construction of the pEV-vrf vectors. The synthetic oligonucleotides for each plasmid which were 
placed downstream of the SD sequence in pRC23 are shown with the locations of the restriction enzyme 
cleavage sites. The ATG initiation codon is overlined, and the placement of the additional A-T base pairs is 
designated by the rectangle. The plasmids confer resistance to ampicillin only. 

20 Detailed Description of the Invention 

In the description the following terms are employed: 

Nucleotide: A monomeric unit of DNA consisting of a sugar moiety (pentose), a phosphate, and either a 

purine or pyrimidine base (nitrogenous heterocyclic). The base is linked to the sugar moiety via the 
25 glycosidic carbon (V carbon of the pentose). That combination of a base and a sugar is called a nucleoside. 

Each nucleotide is characterized by its base. The four DNA bases are adenine ("A"), guanine ("G"), 

cytosine ("C") and thymine ("T"). 

DNA Sequence : A linear array of nucleotides connected one to the other by phosphodiester bonds 

between the 3' and 5' carbons of adjacent pentoses. 
30 Codon : A DNA sequence of three nucleotides (a triplet) which encodes through mRNA an amino acid, a 

translation start signal or a translation termination signal. For example, the nucleotide triplets TTA, TTG, 

CTT, CTC, CTA and CTG encode for the amino acid leucine ("Leu"). TAG, TAA and TGA are translation 

stop signals and ATG is a translation start signal. 

Reading Frame: The grouping of codons during translation of mRNA into amino acid sequences. During 
35 translation the proper reading frame must be maintained. For example, the sequence GCTGGTTGTAAG 

may be translated in three reading frames or phases, each of which affords a different amino acid 

sequence: 

40 GCT GGT TGT AAG =Ala-Gly-Cys -Ly s 

G CTG GTT GTA AG=Leu-Va 1-Va 1 
GC TGG TTG TAA G=Trp-Leu- (STOP ) 

45 

Polypeptide: A linear array of amino acids connected one to the other by peptide bonds between the a- 
amino and carboxy groups of adjacent amino acids. 

Genome: The entire DNA of a cell or a virus. It includes inter alia the structural genes coding for the 
polypeptides of the substance, as well as operator, promoter and ribosome binding and interaction 
so sequences, including sequences such as the Shine-Dalgarno sequences. 

Structural Gene : A DNA sequence which encodes through its template or messenger RNA ("mRNA") a 
sequence of amino acids characteristic of a specific polypeptide. 

Transcription : The process of producing mRNA from a structural gene. 

TranslationT The process of producing a polypeptide from mRNA. 
55 Expression : The process undergone by a structural gene to produce a polypeptide. It is a combination 
of transcription and translation. 

Plasmid: A circular double-stranded DNA molecule that is not a part of the main chromosome of an 
organism containing genes that convey resistance to specific antibiotics. When the plasmid is placed within 
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a unicellular organism, the characteristics of that organism may be changed or transformed as a result of 
the DNA of the plasmid. For example, a plasmid carrying the gene for tetracycline resistance (Tet R ) 
transforms a cell previously sensitive to tetracycline into one which is resistant to it. A cell transformed by a 
plasmid is called a "transformant". 

5 Cloning Vehicle : A plasmid, phage DNA or other DNA sequences which are able to replicate in a host 
cell, which are characterized by one or a small number of endonuclease recognition sites at which such 
DNA sequences may be cut in a determinable fashion without attendant loss of an essential biological 
function of the DNA, e.g., replication, production of coat proteins or loss of promoter or binding sites, and 
which contain a marker suitable for use in the identification of transformed cells, e.g., tetracycline resistance 

10 or ampicillin resistance. A cloning vehicle is often called a vector. 

Cloning : The process of obtaining a population of organisms or DNA sequences derived from one such 
organism or sequence by asexual reproduction. 

Recombinant DNA Molecule or Hybrid DNA : A molecule consisting of segments of DNA from different 
genomes which have been joined end-to-end outside of living cells and have the capacity to infect some 

75 host cell and be maintained therein. . 

The nomenclature used to define the peptides or proteins is that used in accordance with conventional 
representation such that the amino group at the N-terminus appears to the left and the carboxyl group at 
the C-terminus to the right. By natural amino acid is meant one of the amino acids commonly occurring in 
natural proteins comprising Gly, Ala, Val, Leu, lie, Ser, Thr, Lys, Arg, Asp, Asn, Glu, Gin, Cys, Met, Phe, 

20 Tyr, Pro, Trp and His. By Nle is meant norleucine, and by Nva is meant norvaline. Where L and D forms 
are possible, it is the L-form of the amino acid that is represented unless otherwise expressly indicated. In 
addition, amino acids have been designated by specific letters of the alphabet such that: A = Alanine; 
B = Aspartic Acid or Asparagine; C = Cysteine; D = Aspartic Acid; E = Glutamic Acid; F = Phenylalanine; 
G = Glycine; H = Histidine; I = Isoleucine; K = Lysine; L = Leucine; M = Methionine; N = Asparagine; P = Proline; 

25 Q = Glutamine; R = Arginine; S = Serine; T = Threonine; V = Valine; W = Tryptophan; Y= Tyrosine; 
Z = Glutamine or Glutamic Acid. 

In accordance with the present invention, the search for the envelope protein of the etiologic agent for 
acquired immune deficiency syndrome (AIDS) has led to the isolation and sequencing of the proviral gene 
of the AIDS virus. It has now been discovered, for what is believed to be the first time that the postulated 

30 etiologic agents of AIDS, lymphadenopathy-associated virus (LAV), AIDS-associated retrovirus (ARV) and 
human T-cell leukemia/lymphoma/lymphotropic virus (HTLV III) are in fact variants of the same virus. For 
purposes of this invention, in the specification and claims the virus causing AIDS will be referred to herein 
as AIDS virus. AIDS virus will be understood to include the variants which have been postulated as the 
causative agents of AIDS, namely LAV, ARV and HTLV III. The envelope protein of the AIDS virus (env 

35 AIDS) is a 97,200 dalton protein with 32 potential N-glycosylation sites. Nucleotide sequence analysis of the 
AIDS envelope gene of the putative etiologic agents of AIDS demonstrates that all the viruses are variants 
of the same virus. That means that there is approximately 1 to 20% divergence or variation from the 
sequence of the envelope gene of HTLV III and the sequences of the envelope genes of the other viruses 
LAV and ARV-2. The amino acid sequence of the env AIDS is set forth in Figure 6(a). The amino acid 

40 distribution is set forth in Figure 6(b). 

The nucleotide sequence of the envelope gene is shown in Figure 1 . The proviral DNA sequence, using 
methods known to one of ordinary skill in the art such as the chemical degradation method of Maxam and 
Gilbert of the M13 sequencing system of Messing which is a modification of the dideoxy nucleotide chain 
termination method of Sanger, was analyzed to determine the location of the region coding for the envelope 

45 protein. The location of an open reading frame, i.e. a long stretch of triplet codons not interrupted by a 
trans lational stop codon, for the envelope gene was determined. The open reading frame coding for the env 
gene is 863 amino acids and contained an ATG codon at the eighth position from the 5* end of the reading 
frame. The ATG codon is known to be a universal translation-initiation codon. 

The integrated proviral genome of HTLV-III was cloned from the genomic DNA of H9 cells infected with 

so HTLV-III [Shaw, G.M. et al., "Molecular characterization of Human T-cell leukemia (lymphotropic) virus type 
III in the acquired immune deficiency syndrome", Science 226, 1165-1171 (1984)]. Since the HTLV-III 
provirus was found to lack Xbal restriction sites, a genomic library was constructed by using Xbal digested 
H9/HTLV-III DNA. There are several methods available to one of ordinary skill in the art for screening the 
bacterial clones containing the AIDS env protein cDNA. These include, for example, RNA selection 

55 hybridization, differential hybridization with a synthetic probe or screening for clones that produce the 
desired protein by immunological or biological assays. From the genomic library, colonies of cells 
transformed with DNA that contains the HTLV III sequences were selected by hybridization screening of the 
library with HTLV III cDNA. The DNA insert of the hybridization-positive clone, HXB-3, was excised from the 
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plasmid DNA and sequenced. 

The predicted product of the env gene shares many features in common with the envelope gene 
products of other retroviruses. Thus, a hydrophobic region is seen in the middle of the protein (amino acids 
519-534) which includes a processing site for the cleavage of the precursor protein into exterior and 
5 transmembrane proteins. Similarly, the amino terminal end contains a short stretch of hydrophobic amino 
acids (amino acids 17-37) which constitutes a potential signal sequence. The HTLV-III envelope precursor 
differs from the other retroviral envelope protein precursors in that it contains an additional stretch of 180 
amino acids at the carboxy terminus. 

/o Polymorphism within the Envelope Region of AIDS Virus 

The recent publication of the nucleotide sequences of LAV, ARV-2 and HTLV-III [Ratner, L„ et al., 
supra; Sanchez-Pescadon, R., et al., supra; Wain-Hobson, S., et al., supra] allows a detailed comparison of 
these various isolates obtained from AIDS patients from different parts of the world. HTLV-III clones were 

75 isolated from AIDS patient lymphocytes obtained from the east coast of the United States, while LAV was 
isolated from a French man and ARV was isolated from a patient in California. A comparison of the 
sequence data confirms the earlier observations made using restriction enzyme site analysis which showed 
approximately 10% variation. The present analysis shows that the various isolates show the greatest amount 
of conservation in the gag and pol regions while the most divergence occurs in the env. region. A 

20 comparison of the five env sequences is presented in Figure 2. With respect to the envelope gene, HTLV-III 
and LAV are more closely related to each other than the ARV clone. Approximately 1 .6% divergence was 
observed between the HTLV-III (HXB-3) and LAV sequence. Among the HTLV sequences, the divergence 
was about 1.6%. However, approximately 17% divergence was observed between HTLV-III and ARV-2 and 
this was more pronounced in the extracellular region of the envelope gene product (Figure 2). This high rate 

25 of divergence could be due to the geographical location from where the two isolates were derived or the 
time of isolation of these variants. ARV-2 was isolated from the west coast of the United States more 
recently. The HTLV-III isolates for which the nucleotide sequences have been determined were all obtained 
from the east coast of the United States a year earlier. LAV was obtained from a French patient who 
appears to have acquired the virus in New York about the same period. The observed differences in the 

30 sequence probably reflect divergent evolution of strains separated in time or geography or both. Within the 
env region, the highest level of divergence is in the extracellular portion of the protein. 

Expression Vector 

35 A wide variety of host/cloning vehicle combinations may be employed in cloning the double-stranded 
DNA. For example, useful cloning vehicles may consist of segments of chromosomal, nonchrbmosomal and 
synthetic DNA sequences, such as various known bacterial plasmids, e.g. plasmids from E. coli such as 
pBR322, phage DNA, and vectors derived from combinations of plasmids and phage DNAs such as 
plasmids which have been modified to employ phage DNA or other expression control sequences or yeast 

40 plasmids. Useful hosts may include microorganisms, mammalian cells, plant cells and the like. Among them 
microorganisms and mammalian cells are preferably employed. As preferable microorganisms, there may 
be mentioned yeast and bacteria such as Escherichia coli, Bacillus subtilis, Bacillus stearothermophilus and 
Actinomyces. The above-mentioned vectors and hosts may also be employed for the production of a 
protein from a gene obtained biologically as in the instant invention. Of course, not all host/vector 

45 combinations may be equally efficient. The particular selection of host/cloning vehicle combination may be 
made by those of skill in the art after due consideration of the principles set forth without departing from the 
scope of this invention. 

Furthermore, within each specific cloning vehicle, various sites may be selected for insertion of the 
double-stranded DNA. These sites are usually designated by the restriction endonuclease which cuts them. 

so For example, in pBR322 the EcoRI site is located just outside the gene coding for ampicillin resistance. 
Various sites have been employed by others in their recombinant synthetic schemes. Several sites are well 
recognized by those of skill in the art. It is, of course, to be understood that a cloning vehicle useful in this 
invention need not have a restriction endonuclease site for insertion of the chosen DNA fragment. Instead, 
the vehicle could be joined to the fragment by alternative means. 

55 The vector or cloning vehicle and in particular the site chosen therein for attachment of a selected DNA 
fragment to form a recombinant DNA molecule is determined by a variety of factors, e.g., number of sites 
susceptible to a particular restriction enzyme, size of the protein to be expressed, susceptibility of the 
desired protein to proteolytic degradation by host cell enzymes, contamination of the protein to be 
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expressed by host cell proteins difficult to remove during purification, expression characteristics, such as 
the location of start and stop codons relative to the vector sequences, and other factors recognized by 
those of skill in the art. The choice of a vector and an insertion site for a particular gene is determined by a 
balance of these factors, not all selections being equally effective for a given case. 

5 There are several known methods of inserting DNA sequences into cloning vehicles to form recom- 
binant DNA molecules which are equally useful in this invention. These include, for example, direct ligation, 
synthetic linkers, exonuclease and polymerase-linked repair reactions followed by ligation, or extension of 
the DNA strand with DNA polymerase and an appropriate single stranded template followed by ligation. 
It should, of course, be understood that the nucleotide sequences of the DNA fragment inserted at the 

70 selected site of the cloning vehicle may include nucleotides which are not part of the actual structural gene 
for the desired polypeptide/protein or may include only a fragment of the complete structural gene for the 
desired protein. It is only required that whatever DNA sequence is inserted, a transformed host will produce 
a protein/peptide having an immunological activity to the AIDS env protein or that the DNA sequence itself 
is of use as a hybridization probe to select clones which contain DNA sequences useful in the production of 

75 polypeptides/proteins having an immunological activity to the AIDS env protein. 

The cloning vehicle or vector containing the foreign gene is employed to transform a host so as to 
permit that host to express the protein or portion thereof for which the hybrid DNA codes. The selection of 
an appropriate host is also controlled by a number of factors recognized by the art. These include, for 
example, compatibility with the chosen vector, toxicity of proteins encoded by the hybrid plasmid, ease of 

20 recovery of the desired protein, expression characteristics, biosafety and costs. A balance of these factors 
must be struck with the understanding that not all hosts may be equally effective for expression of a 
particular recombinant DNA molecule. 

A preferred embodiment of the instant invention is to express segments of the AIDS env protein in E. 
coli by inserting restriction fragments isolated from the cloned proviral genome into the versatile pEV-vrf 

25 (variable reading frame) expression plasmids (for details of construction see Example 2). These versatile 
pEV-vrf plasmids are derivatives of pBR322 which contain the phage lambda P L promoter, a synthetically- 
derived ribosome-binding site, and convenient cloning sites (EcoRI, BamHI, Clal and Hindlll) just down- 
stream to the initiation codon (Figure 8). A set of three plasmids was constructed to accomodate all three 
translational reading frames. The P L promotor is regulated by a temperature-sensitive cl repressor encoded 

30 on the compatible plasmid pRK248clts [ATCC 33766; Bernard, H.U. and Helinski, D.R., "The use of the X 
phage promotor P L to promote gene expression in hybrid plasmid cloning vehicles", Meth. Enzymol. 68, 
482-492 (1979)]. These expression plasmids have been used to produce substantial amounts of several 
heterologous proteins in E. coli including v-bas p21 [Lacal, J.C. et al., "Expression of Normal and 
Transforming H-ras genes in E. coli and purification of their encoded p21 proteins", PNAS 81, 5305-5309 

35 (1984)] and murine interleukin-1 [Lomedico, P.T. et al., "Cloning and Expression of Murine lnterleukin-1 
cDNA in E. coli", Nature 312, 458-462 (1984)]. 

In the present synthesis the preferred initial cloning vehicle is the bacterial plasmid pBR322 (ATCC 
37017) and the preferred initial restriction endonuclease sites therein are the EcorRI and Hindlll sites 
(Figure 3). Insertion of proviral DNA contained within the genome of H9 cells into these sites provides a 

40 large number of bacterial clones each of which contains one of the proviral DNA genes or fragments thereof 
present in the genome of H9 cells. Only a very few of these clones will contain the gene for env AIDS or 
fragments thereof. 

The preferred host for initial cloning and expression of the env AIDS gene in accordance with this 
invention is E. coli MC 1061 [Casadaban, MJ. and Cohen, S.M., "Analysis of Gene Control Signals by DNA 

45 Fusion and Cloning in E. coli", J. Mol. Biol., 138, 179-207 (1980)]. 

The coding sequences for amino acid residues #44 to 640 of the env protein are located downstream of 
the P L promoter between the Kpnl and Hindlll sites on the restriction map as shown in Figure 3. Aside from 
the location of these convenient restriction sites, these sequences were chosen for bacterial expression 
experiments because they did not include the amino-terminal signal peptide as well as the hydrophobic 

50 transmembrane segment at the carboxyl end. These sequences were excluded to avoid possible toxicity 
problems which can occur when hydrophobic proteins are over-produced in bacterial cells. In a preferred 
embodiment of this invention an expression plasmid was constructed that would direct the synthesis of this 
segment of the env gene product (designated pEV/env 44-640), an intermediate construction was first made 
by inserting a 2400 bp EcoRI-Hindlll fragment between the EcoRI and Hindlll sites in the pEV-vrf plasmids. 

55 The HTLV-III sequences (600 bp) between the EcoRI and the Kpnl site were then removed from the 
intermediate construction as shown in Figure 3. These plasmid constructions were carried out with all three 
pEV-vrf plasmids so that subsequent deletions could be made and the correct reading frame maintained. In 
addition, the constructions made in the incorrect reading frames served as important controls in the 
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expression experiments described below. 

In another embodiment of this invention, a second set of expression plasmids were constructed in a 
similar fashion by deleting sequences between EcoRI and Stul sites which occur 483 bp downstream of the 
env gene. Again these deletions (designated pEV/env 205-640) were made in all three reading frames. The 
5 translation termination codon used in all of the env expression plasmids is presumably an in-frame TAA 
located 23 bp downstream of the Hindlll site in the plasmid. Thus, 8 amino acid residues at the carboxyl 
terminus are encoded by pBR322 sequences contained within the pEV-vrf expression plasmids. 

Expression of ENV AIDS 

10 

There are several approaches to screen for bacterial clones containing env AIDS cDNA. These include, 
for example, RNA selection hybridization, differential hybridization, hybridization with a synthetic probe and 
screening for clones that produce the desired protein by immunological or biological assays. Two methods 
are available to screen using immunological assay: screening of bacterial colonies for the presence of 

75 protein using antibody; and, preferably, the bacterial lysates are electrophoresed, blotted onto a nitrocel- 
lulose paper and then probed with the antibody. 

In a preferred embodiment of this invention, cultures of the E. coli strain MC 1061 transformed with 
pRK248clts and the pEV 1, 2, or 3/env 44-640 (or pEV 1, 2 or 3/env 205-640) were grown in M9 medium at 
30 *C to mid-log phase and then induced by shifting to 42 °C for 2 nr. Samples of the bacterial cultures 

20 were then taken , and subjected to SDS-polyacrylamide gel electrophoresis, followed by Western blot 
analysis to detect env proteins. The protein blots were treated with antisera to env AIDS proteins isolated 
either from immunized rabbits or from AIDS patients previously shown to contain high titer antibodies to 
AIDS antigens. This was followed by incubation with 125 l-labelled Staphylococcus aureus protein A, 
washing and autoradiography. Similar results were obtained with both sera except that the human serum 

25 was found to contain much higher titers of anti-HTLV-lll antibodies and was devoid of all background 
reactivity with the E. coli proteins. For this reason human antibodies were used in all subsequent 
characterization. 

Figure 4 shows the pattern of reactivity of the env AIDS proteins synthesized in bacteria (recombinant 
proteins) with anti-HTLV-lll antibodies. The open reading frame in pEV3/env 44-640 encodes a protein that 

30 should migrate as a 68 Kd band on the gel. In fact, a 68 Kd band is observed in the lane corresponding to 
the induced cells containing pEV3/env 44-640 (lane C). However, in addition to the 68 Kd band, these cells 
synthesized proteins of 35 Kd, 25 Kd and 17 Kd which specifically cross-reacted with anti-HTLV-lll 
antibodies. No HTLV-III cross-reacting bands are evident in the uninduced control (Lane b) or in a second 
negative control sample (Lane a) of induced cells containing a plasmid that directs the synthesis of v-bas 

35 p21 oncogene product (Lacal, J.C. et al., supra). The appearance of multiple bands synthesized from the 
env gene sequences was an unexpected result. Another unexpected result was the synthesis of env gene 
products from the plasmid (pEV1/env 44-640) where the insert was placed in the wrong reading frame with 
respect to the initiator codon immediately downstream of the P L promoter (Lane d). In this case, E. coli cells 
containing plasmid pEV1/env. 44-640 synthesized a 63 Kd protein in addition to the 35 Kd, 25 Kd and 17 

40 Kd proteins. These results could be readily explained when the nucleotide sequence of the envelope gene 
(Fig. 1) was examined. About 155 bases downstream to the Kpnl site is an ATG codon which appeared to 
be utilized for the synthesis of the env gene product by the expression plasmid pEV1/env 44-640. Internal 
translation initiation is also the likely explanation for the appearance of the 35Kd, 25Kd and 17Kd proteins. 
Initiation codons which are preceded by so-called Shine-Dalgarno sequences (AGGA) are found within the 

45 env coding region at locations that are consistent with the sites of the observed protein products. 

To confirm the above interpretation and to rule out the possibility that the smaller proteins are not 
formed as a result of premature termination or from proteolytic cleavage of the larger product, another 
deletion mutant in which sequences between the Kpnl and Stul sites were deleted were constructed. This 
expression plasmid contains the coding sequences from amino acid positions 205-640 which could code for 

so a protein of 49 Kd. Analysis of the proteins induced from E. coli harboring this plasmid verified that, in fact, 
these cells synthesize a 49 Kd protein in addition to the 35 Kd, 25 Kd and 17 Kd proteins (lane e, Fig. 4). 
From these results, it was concluded that pEV3/env 44-640 expression plasmid directs the synthesis of a 68 
Kd protein in addition to several additional smaller polypeptides (i.e.. 35Kd, 25Kd and 17Kd) produced from 
all of the env expression plasmids resulting from internal translation initiation within the env gene. 

55 



12 



EPO 199 301 B1 



Screening of AIDS SERA 

Because anti-HTLV-lll antibodies are found in more than 90% of the AIDS patients, it was of interest to 
see if the bacterially synthesized env gene products could be used as diagnostic tools for the detection of 

5 these antibodies. For this analysis, total cell protein from an induced bacterial culture was fractionated by 
SDS-PAGE and transferred to a nitrocellulose filter by Western blotting technique. Strips of the filter 
containing transferred proteins were reacted with 1000-fold diluted human sera, and the antigen-antibody 
complexes formed were detected by incubation of the strips with 1 25-l-labelled Staphylococus aureus 
protein A followed by autoradiography. Prominent bands corresponding to reaction of the antibody to the 68 

10 Kd, 35 Kd, 25 Kd and 17 Kd proteins were consistently observed when the serum used was from patients 
with AIDS syndrome. The results of such assays with different human sera are presented in Figure 5. The 
negative controls used were normal human sera and serum from a patient with HTLV-I infection. No 
reaction was observed with sera from healthy individuals or from HTLV-I infected individuals. The patient 
sera were derived from all parts of the United States including California and all AIDS patients' sera tested 

/5 so far were found to be positive. The results suggest that these antibodies are mainly directed against the 
protein back-bone of the molecule. 

It appears, therefore, that the env gene products constitute the best diagnostic reagents for the 
detection of AIDS associated antibodies. The env gene product of the instant invention encompasses a 
large portion of the protein molecule and contains both the conserved and divergent portions of the 

20 molecule. In spite of the divergence observed between HTLVIII and ARV-2 sequences the recombinant env 
proteins of the instant invention synthesized by the bacteria react with AIDS patient sera derived from both 
geographical locations of the United States. One hundred percent (100%) of AIDS patient sera (50 individual 
samples, 25 derived from the East Coast of the United States and 25 derived from California) tested 
showed high reactivity. This is strong evidence for the presence of conserved epitopes within the molecule 

25 against which the immune system could mount an antibody reaction. The human immune system may thus 
be mounting an immune response against conserved epitopes of the envelope molecule, as suggested by 
the reactivity of the AIDS patient sera. The observed divergence between various isolates of HTLV-III thus 
may not pose a problem for the use of recombinant protein as a vaccine. The 68Kd protein is ideally suited 
for such a purpose since it encompasses a large portion of the gene product and has the unique structural 

30 feature of containing both the extracellular hydrophilic region and the membrane associated hydrophobic 
regions. This structural feature makes it well suited for encapsulation into liposomes which have been used 
as vehicles for vaccination against other vital envelope proteins. 

Based on these discoveries it is proposed that in the practice of screening blood for AIDS only AIDS 
envelope protein or a variant of said protein be utilized. Utilizing the env AIDS protein of the instant 

35 invention, human blood can be screened for the presence of antibodies to the AIDS virus. This and other 
techniques are readily determined, once, as taught for the first time by the present invention, the envelope 
AIDS protein has been recognized to be the envelope protein of the etiologic agent of AIDS. The foregoing 
and other objects, features and advantages of the invention will be apparent from the following examples of 
preferred embodiments of the invention. 

40 

Example 1 

Molecular cloning and nucleotide sequence analysis of the HTLV-III provirai genome. 

45 The integrated provirai genome of HTLV-III was recently cloned from the genomic DNA of H9 cells 
infected with HTLV-III [Shaw, G.M. et al., supra]. The provirai genome which was obtained by using Xbal 
digested H9/HTLV-III DNA contained two internal EcoRI sites within the viral genome and two additional 
sites in the cloning vector X Jl. These sites were used for further subcloning of the three DNA fragments of 
5.5Kb, 4.5Kb and 1.1Kb into pBR322 (ATCC No. 37017). Nucleotide sequence analysis of the provirai 

so genome was determined by the chemical degradation method of Maxam, A.M. and Gilbert, W., 
"Sequencing end-labelled DNA with base-specific chemical cleavages", Meth. Enzymol. 65, 499-560 
(1980). For the sequence analysis, DNA inserts from the three subclones were isolated by electroelution 
and further cleaved with appropriate restriction enzymes. The DNA fragments were labelled at their 5'ends 
with -y-32P-ATP using polynucleotide kinase, or at their 3* ends with a-32P-NTP by filling in with DNA 

55 polymerase I (Klenow fragment). The DNA fragments labelled at the two ends were cleaved with a second 
enzyme and the fragments labelled at a single end were purified on 5% acrylamide gels and used for 
sequence analysis. For the sequence analysis of the env gene, a shotgun approach was utilized where the 
4.5 EcoRI fragment was cleaved with one of the following enzymes: Bglll, Hindlll, Xhol, Avail, Hinfl and 
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Sau3A and the restriction fragments labelled and sequenced as described above. The nucleotide sequence 
of the envelope gene used in the present invention is shown in Figure 1 . 

Example 2 

5 

Construction of pEV/env 44-640 

pRC2 is a derivative of pBR322 containing a unique Bgl II site adjacent (on the amp R side) to the EcoRI 
site in the plasmid. This plasmid was constructed in the following manner. 20 ug of pBR322 plasmid DNA 

w were digested with EcoRI and then split into two reactions. In one, the protruding 5* single-stranded termini 
were removed with SI nuclease; in the other reaction, the termini were filled-in by inorporating deox- 
ynucleotides with the Klenow fragment of DNA polymerase I. Both reactions were terminated by phenol 
extraction followed by ethanol precipitation. Approximately 1 ug of DNA from each reaction was mixed with 
90 pmoles of phosphorylated Bglll linkers (CAGATCTG, purchased from Collaborative Research) and 

75 incubated with T4 DNA ligase at 15° C for 18 hours. The ligation products were then digested with Bglll and 
Pstl and subjected to gel electrophoresis in 1 % agarose. The 3600 bp and 760 bp fragments from both 
reactions were recovered from the gel. For the construction of pRC2, the 3600 bp from the Klenow reaction 
was ligated to the 760 bp fragment from the SI reaction. To construct a plasmid with the Bglll site on the 
other side of EcoRI (tet R side), designated pRCI, the 3600 bp fragment from the S1 reaction was ligated to 

20 the 760 bp fragment from the Klenow reaction. E. coli strain RRI (ATCC No. 31343) was transformed with 
the ligation mixtures, and transformants were selected on LB agar plates containing 50 ug/ml ampicillin. 
Transformants containing the expected plasmid constructions were identified by restriction analysis of the 
isolated plasmid DNA. DNA sequence analysis confirmed that the SI nuclease treatment precisely removed 
the 5' single-stranded termini. 

25 pRC23 (see Figure 7) was constructed by inserting into pRC2 a 250 bp Bglll-Haelll fragment containing 
the X P L promoter joined to a pair of complementary synthetic oligonucleotides comprising a model 
ribosome-binding site (RBS). The Haelll site is located within the 5' non-coding region of the X N gene 115 
bp downstream of the P L transcriptional initiation site. Approximately 1 ug of a 450 bp Bglll-Hpal fragment 
' isolated from phage X DNA was digested with Haelll. 200 ng of the resulting digestion products were mixed 

30 with 60 pmoles each of phosphorylated synthetic oligonucleotides containing the model RBS. The ligated 
molecules were digested with Bglll and EcoRI and separated on a 5% polyacrylamide gel. The 270 bp 
ligation product was recovered from the gel, mixed with gel purified pRC2 vector that had been digested 
with Bglll and EcoRI, and incubated with T4 DNA ligase at 15° C for 15 hours. The ligation mixture was 
used to transform strain RRI(pRK248Clts). Transformants selected on ampicillin-containing medium were 

35 screened by restriction analysis of the isolated plasmid DNA. The expected plasmid construction, pRC23, 
was confirmed by further restriction enzyme digestions and by DNA sequence analysis across the EcoRI 
junction (Fig. 7). 

For the construction of the pEV-vrf set of plasmids (see Figure 8), plasmid pRC23 was digested with 
EcoRI and Hindlll and the pRC23/EcoRI-Hindlll vector isolated by preparative agarose gel electrophoresis. 

40 The mixture of synthetic oligonucleotides (32, 33, and 34 nucleotides) was combined with the mixture of the 
complementary sequences, heated to 58 °C for 5 minutes in 150 mM NaCI, and cooled slowly to allow 
annealing. 0.1 pmoles of the synthetic duplexes were added to 0.07 pmoles of the pRC23/EcoRI-Hindlll 
vector and incubated with T4 DNA ligase at 15* C for 15 hours. Strain RRI (X c!857) was transformed with 
the ligation products. Six ampicillin resistant transformants were selected for DNA sequence analysis. Of the 

45 six, two contained the expected sequence for pEV-vrf1, one for pEV-vrf2, and three for pEV-vrf3 (Fig. 3). 

For the expression of the AIDS env gene, one ug of a 2400 bp EcoRI - Hindlll DNA fragment, which 
was isolated from the cloned HTLV-III proviral genome by preparative agarose gel electrophoresis, was 
mixed with 0.1 ug of EcoRI - Hindlll digested vector DNA (pEV-vrf1, -2, or -3). After heating at 65 °C for 3 
minutes, the mixtures were chilled on ice, and 20 ul ligation reactions were assembled, containing 50 mM 

so Tris-HCI (pH 7.4), 10 mM MgCfe, 10 mM DTT, 0.3 mM ATP, and 200 units of T 4 DNA ligase. After 
incubation at 15 'C for 4 hours, the reactions were terminated by heating at 65° C for 5 minutes. The 
ligation products were used to transform E. coli strain MC1061 containing plasmid pRK248clts. Transfor- 
mants were selected on Luria broth agar containing 50 ug/ml ampicillin at 30 Q C for 18 hours. Plasmid DNA 
was isolated from 1 ml of each culture and subjected to restriction analysis. All 12 isolates contained the 

55 expected plasmid construction. These intermediate constructions were then used to make pEVl, -2, and 
-3/env 44-640 by deleting the 600 bp between the EcoRI and Kpnl sites as described below. 

Approximately 0.5 ug of plasmid DNA was digested with Kpnl and EcoRI. The resulting termini were 
then treated with the Klenow fragment of DNA polymerase I in the presence of all four deoxyribonucleotides 
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(at 100 uM) at 37 °C for 30 minutes. This step results in the "filling-in" of the 5' overhang of the EcoRI 
terminus and the removal of the 3'overhang of the Kpnl terminus. Upon recirculization of the linear plasmid 
and blunt-end ligation of these termini, an EcoRI site is regenerated. Transformants containing plasmids 
with the expected deletion were identified by restriction analysis. 
5 A second set of deletion derivatives, designated pEV/env 205-640 was constructed in a similar fashion. 
A portion of the linear plasmid that had been digested with EcoRI and Kpnl and treated with Klenow, as 
described above, was further digested with Stul. Again, upon recircularization and blunt-end ligation, the 
EcoRI site was regenerated; however, an additional 483 bp of env coding sequences were removed. 

w Example 3 

Bacterial Growth and Induction of env Gene Expression 

Cultures of E. coli strain MC 1061 transformed with plasmid pRK248clts and the pEV1, -2, or -3/env 
15 plasmids were grown in M9 medium containing 0.5% glucose and 0.5% casamino acids at 30 "C to mid-log 
phase and then induced by shifting to 42 *C for 2 hr. The cells were collected by centrifugation and 
processed as described in Examples 4 and 5. 

Example 4 

20 

Expression and Purification of Env AIDS 

A homogeneous recombinant viral env AIDS was purified according to the following procedure. The env 
AIDS protein expressed by a microbe tends to associate with the membrane fractions of the host microbe, 
25 principally the inner membrane of the microbe. The following purification method was designed to deal with 
this finding. 

This purification method comprises: 

(a) lysis of transformed microbial cells producing recombinant env AIDS protein; 

(b) separation of env AIDS associated cellular membranes from other cellular components; 
30 (c) extraction of env AIDS from associated membranes; and 

(d) chromatographic purification of the resultant extraction solution containing env AIDS to yield a 
substantially pure recombinant viral env protein. 

More specifically, the preferred purification method for the preparation of substantially pure recombinant 
viral env protein comprises: 
35 (a) cultivating a transformed organism containing a DNA sequence which codes for viral env protein; 

(b) causing a culture of the transformed organism of step (a) to accumulate the env protein; 

(c) lysing the culture of transformed organisms of step (b) to form a cell lysate mixture; 

(d) isolating the cell membrane components of the cell lysate mixture of step (c); 

(e) washing the isolated cell membrane components with an extraction solution to yield a wash solution 
40 containing env protein; and 

(f) chromatographically purifying the wash solution of step (e) to yield a substantially pure env AIDS 
protein. 

In carrying out this method it is preferred that the cells be lysed by sonification, although it is forseeable 
that other known methods such as enzyme or mechanical lysis could also be used. It is preferred that the 

45 cell membrane component, specifically the inner and outer membranes, be isolated from other cellular 
components by methods such as centrifugation. It has been found that env AIDS expressed by the 
transformed microorganism tends to become associated with the cellular membranes. Therefore, isolation of 
these membranes during the purification process ensures high purification levels and high purity env AIDS 
at the end of the purification procedure. 

so Once the cell membranes are isolated from the lysate mixture, they are washed with an extraction 
solution, preferably salt solutions and a detergent to yield a second solution containing approximately 50% 
env AIDS protein. Preferably the cell membranes are washed in four separate steps with the salt solutions 
and detergent although it is forseeable that certain of these steps could be combined, rearranged or 
eliminated. The first step of washing the cell membrane may be done with a salt solution, preferably 1M 

55 NaCI. In the second step the cell membrane is washed with a detergent solution, preferably 1% Triton X- 
100. In the third step, the cell membrane is washed with another salt solution, 1.75M to 3.5M guanidine HCI. 
The final wash is also with a salt solution preferably about 7M Guanidine HCI. The wash solution which 
results from the fourth and final wash comprises about 50% env AIDS. 
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The final 50% env AIDS wash solution is then further purified by a chromatography step, preferably 
reverse phase high performance liquid chromatography (HPLC). The HPLC step yields env AIDS protein in 
a substantially 100% pure form. It is also foreseeable that monoclonal antibody affinity chromatography 
columns utilizing env AIDS polyclonal or monoclonal antibodies, could be used as an alternative to HPLC. 

5 

Exampte 5 

Polyacrylamide gel electrophoresis and Western blot analysis 

io Cells were lysed by resuspending the cell pellets (approximately 10 8 cells) in TG buffer (10 mM Tris, 
pH 7.4, 10% glycerol), mixed with an equal volume of 2 x sample buffer [Laemmli, U.K., "Cleavage of 
Structural Proteins During the Assembly of the Head of Bacteriophage T4", Nature 227, 680-685 (1970)] 
and incubated at 95 • C for five (5) minutes. Cell debris were pelleted by centrifugation and the cleared 
lysates were subjected to SDS-PAGE analysis [Laemmli, U.K., supra]. For Western blot analysis, the 

75 proteins from the acrylamide gel were electroblotted onto a 0.1 urn nitrocellulose membrane (Schleicher 
and Schuell) for 16 hr at 50V, in 12.5 mM Tris, 96 mM glycine, 20% methanol, 0.01% SDS at pH 7.5. 
Processing of the blot was carried out using the methods described by Towbin, H. et al. ["Electrophoretic 
Transfer of Proteins From Polyacrylamide Gels to Nitrocellulose Sheets: Procedure and Some Applica- 
tions", Proc. Natl. Acad. Sci. U.S.A., 76, 4350-4354, (1979)]. For treatment with the human sera, the blots 

20 were incubated with a 1000 fold dilution of the sera in antibody buffer (20 mM sodium phosphate buffer, pH 
7.5, containing 0.5 M NaCI, 1% BSA and 0.05% Tween 20) for 2-6 hr. The blots were then washed twice 
with phosphate buffered saline containing 0.05% tween 20 and then incubated with 1 25-l-labelled 
Staphylococcus aureus protein A for an additional period of 1 hr. The blot was then washed twice in PBS- 
Tween 20 buffer, dried and autoradiographed. 

25 

Example 6 

Immunization with Env Protein of AIDS Virus 

30 It is clear that in spite of the divergence observed between HTLVIII and ARV-2 sequences, the 
recombinant proteins synthesized by the bacteria react well with AIDS patients' sera derived from both 
geographical locations of the United States. One hundred percent (100%) of the AIDS patients' sera tested 
showed high reactivity (50 individual samples, 25 from the east coast of the United States and 25 from the 
west coast of the United States). Thus all the env proteins contain at least one conserved epitope. All of the 

35 human sera from AIDS patients tested contained antibodies to the env proteins of the instant invention. This 
strongly suggests that these env proteins with the conserved epitopes would be immunogenic in man. 

It will be readily appreciated that the env proteins of the instant invention can be incorporated into 
vaccines capable of inducing protective immunity against the AIDS virus. By methods known in the art, the 
specific amino acids conprising the epitopes of the env protein may be determined. Peptides may then be 

40 synthesized, comprising an amino acid sequence corresponding to an epitope of an env AIDS protein either 
in monomeric or multimeric form. These synthetic peptides may then be incorporated into vaccines capable 
of inducing protective immunity against AIDS virus. Techniques for enhancing the antigenicity of such 
peptides include incorporation into a multimeric structure, binding to a highly immunogenic protein carrier, 
for example, keyhold limpet hemocyanin, or diphtheria toxoid, and administration in combination with 

45 adjuvants or any other enhancers of immune response. In addition, the vaccine composition may comprise 
antigens to provide immunity against other diseases in addition to AIDS. 

An amino acid sequence corresponding to an epitope of an env protein either in monomeric or 
multimeric form (peptide) may be obtained by chemical synthetic means or by purification from biological 
sources including genetically modified microorganisms or their culture media. The peptide may be 

50 combined in an amino acid sequence with other peptides including fragments of other proteins, as for 
example, when synthesized as a fusion protein, or linked to other antigenic or non-antigenic peptides of 
synthetic or biological origin. The term "corresponding to an epitope of a env protein" will be understood to 
include the practical possibility that, in some instances, amino acid sequence variations of a naturally 
occurring peptide may be antigenic and confer protective immunity against AIDS infection. Possible 

55 sequence variations include, without limitation, amino acid substitutions, extensions, deletions, interpolations 
and combinations thereof. Such variations fall within the contemplated scope of the invention provided the 
peptide containing them is antigenic and antibodies elicited by such peptide cross-react with naturally 
occurring env protein or non-variant repeated peptides of env protein, to an extent sufficient to provide 
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protective immunity when administered as a vaccine. Such vaccine compositions will be combined with a 
physiologically acceptable medium. The size and shape of epitopes found in carbohydrate antigens have 
been extensively studied, but less is known about the structure of epitopes from protein molecules. Some 
epitopes of protein antigens have been defined at the level of their tertiary structure. In every instance, the 

5 epitopes were formed not by the primary sequences alone, but by the juxtaposition of residues brought 
together by the folding of the polypeptide chain(s) of the native molecule. In addition, the structure of the 
68Kd env protein of the instant invention makes it particularly well suited for use as a vaccine. The 68Kd 
env protein comprises a large portion of the gene product which (a) was shown to be reactive with all the 
AIDS sera tested; and (b) has the unique structural feature of containing both an extracellular hydrophilic 

w region and the transmembrane hydrophobic regions. The latter structural feature makes it well suited for use 
' as a vaccine using liposome encapsulation to create a vehicle for administration. 

Routes of administration, antigen dose, number and frequency of injections are all matters of optimiz- 
ation within the scope of ordinary skill in the art, particularly in view of the fact that there is experience in 
the art in providing protective immunity by the injection of other related antigens to provide immunity in 

75 other viral infections. It is anticipated that the principal value of providing immunity to AIDS infection will be 
for those individuals who have had no previous exposure to AIDS, e.g., individuals who are in the high risk 
population, such as homosexuals, drug addicts and people from Haiti and Central America and individuals 
who may be receiving blood transfusions. It is also anticipated that temporary immunity for infants may be 
provided by immunization of mothers during pregnancy. 

20 

Example 7 

Diagnostic Test for AIDS 

25 It is clear that the env gene proteins of the instant invention may be used as diagnostic reagents for the 
detection of AIDS-associated antibodies. It is also apparent to one of ordinary skill that a diagnostic assay 
for AIDS using polyclonal or monoclonal antibodies to the AIDS env protein of the instant invention may be 
used to detect the presence of the AIDS virus in human blood. In one embodiment a competition 
immunoassay is used where the antigenic substance, in this case the AIDS virus, in a blood sample 

30 competes with a known quantity of labelled antigen, in this case labelled AIDS env protein, for a limited 
quantity of antibody binding sites. Thus, the amount of labelled antigen bound to the antibody is inversely 
proportional to the amount of antigen in the sample. In another embodiment, an immunometric assay may 
be used wherein a labelled AIDS-env antibody is used. In such an assay, the amount of labelled antibody 
which complexes with the antigen-bound antibody is directly proportional to the amount of antigen (AIDS 

35 virus) in the blood sample. In a simple yes/no assay to determine whether the AIDS virus is present in 
blood, the solid support is tested to detect the presence of labelled antibody. In another embodiment, 
monoclonal antibodies to AIDS env protein may be used in an immunometric assay. Such monoclonal 
antibodies may be obtained by methods well known in the art, particularly the process of Milstein and 
Kohler reported in Nature 256, 495-497 (1975). 

40 The immunometric assay method is as follows: Duplicate samples are run in which 100 ul of a 
suspension of antibody immobilized on agarose particles is mixed with 100 ul of serum and 100 ul of 
soluble 125 l-labelled antibody. This mixture is for specified times ranging from one quarter hour to twenty 
four hours. Following the incubation periods the agarose particles are washed by addition of buffer and then 
centrifuged. After removal of the washing liquid by aspiration, the resulting pellet of agarose particles is then 

45 counted for bound 125 l-labelled antibody. The counts obtained for each of the complexes can then be 
compared to controls. 

While the invention has been described in terms of certain preferred embodiments, modifications 
obvious to one with ordinary skill in the art may be made without departing from the scope of the invention. 
For example, it is understood that the env AIDS DNAs described herein represent only the precise structure 

so of two naturally occurring gene segments. It is expected that slightly modified alleles will be found encoding 
for similarly functioning proteins, and such gene segments and proteins are considered to be equivalents for 
the purpose of this invention. It is also suspected that other variants in addition to those described herein 
will be found and that the envelope protein of said variants will differ slightly. These variant envelope 
proteins are likewise considered within the scope of the invention. DNA having equivalent codons is 

55 considered within the scope of the invention, as are synthetic gene segments that encode homologous 
proteins of the viral envelope. 

Various features of the invention are set forth in the following claims. 
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Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1- An envelope protein of an acquired immune deficiency syndrome (AIDS) virus, essentially free of other 
proteins, with the amino acid sequence: 

ValTrpLysGluAla 

ThrThrThrLeuPheCysAlaSerAspAlaLysAlaTyrAspThrGluValHtsAsnValTrpAlaThr 
HlsAlaCysValProThrAspProAsni>roGlnGluValValLeuValAsnValThrGluAsnPheAsn 
METTrpLysAsnAspMElValGluGlnMETHisGluAspllelleSerLeuTrpAspGlnSerLeuLys 
ProCysValLysLeuThrProLeuCysValSerLeuLysCysThrAspLeuLysAsnAspThrAsnThr 
AsnSerSerSerGlyArgMETIleMETGluLysGlyGluIleLysAsnCysSerPheAsnlleSerThr 
SerlleArgGlyLysValGlnLysGluTyrAiaPhePheTyrLysLeuAspIlelleProIleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVallleThrGlnAlaCysProLysValSer 
PheGluProIleProIleHisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGiyThrGlyProCysThrAsnValSerThrValGlnCysThrHisGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallleArgSerValAsnPheThr 
AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsriAsn 
AsnThrArgLysLysIleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGly 
AsntlETArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyGlnlleArgC^sSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaPfoThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlrAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGInLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGiuGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 
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CysProLysValSer 

PheGluProIleProIleHisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 

PheAsnGlyThrGlyProCysThrAsnValSerThrValGlnCysThrHisGlylleArgProValVal 

SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallleArgSerValAsnPheThr 

AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 

AsnThrArgLysLysIleArglleGlnArgGlyProGLyArgAlaPheValThrlleGlyLysIleGly 

AsnMETArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 

LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGiyAspProGlu 

IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 

ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 

ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 

AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 

TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAiaLysArgArgValValGlnArg 

GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 

AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 

LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGIn 

AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 

LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 

AsnHlsThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 



METArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
serGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyVaiAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGLyAlaLeuPheLeuGlyPheLeuGLyAlaAlaGlySerThrMETGly 
AlaAUSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGinlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGlulleAsnAsnTyrThrSer 
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or 

METTyrAlaProProIle 

SerGlyGlnlleArgCysSerSerAsnlleThrGIyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGiyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAiaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalLeGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGlh 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 



METArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysvalValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHtsThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer. 



2. An expression vector comprising a gene coding for an envelope protein of an AIDS virus as defined in 
claim 1 downstream of a promoter sequence enabling transcription, translation and thus expression of 
said envelope protein in a host cell. 

3. An expression vector according to claim 2, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 
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GTGTGGAAGGAAGCA 

ACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACA 

CATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGTAAATGTGACAGAAAATTTTAAC 

ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAG 

CCATGTGTAAAATTAACCCCACTCTGTGTTAGTTTAAAGTGCACTGATTTGAAGAATGATACTAATACC 

AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCPCTTTCAATATCAGCACA 

AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAAT 

GATACTACCAGCTATACGTTGACAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAATAATAAGACG 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 

AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 

ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGT 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTTCAGGAGGAGATATGACXXSACAATTGGAGAAGTGAA^ 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAKAGTGGGAATAGGAGCTTTGTTCCTTGGGCT^ 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof. 

4. An expression vector according to claim 2, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 
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TCTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAATAATAAGACG 
TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 
TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 
GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 
AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 
AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAC^ 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTGTMCGCACAGTTTTAATTGTGGAGGGGAATTTT^ 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

ccatgcagaataaaacaatttataaacatgtggcaggaagtaggaaaagcaatgtatgcccctcccatc 
agcggacaaattagatgttcatcaaatattacagggctgctattaacaagagatggtggtaataacaac 
aatgggtccgagAtcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaa 
tataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagaga 
gaaaaaagagcagtgggaataggagctttgttccttg^ 

gcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaat 
ttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcaagcagctccag 
gcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggatttggggttgctctgga 
aaactaatttgcaccactgctgtgccttggaatgctagttggagtaataaatctctggaacagatttgg 
aatcacacgacgtggatggagtgggacagagaaattaacaattacacaagc 



or an equivalent thereof. 

5. An expression vector according to claim 2, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 



atgagacaagcacattgtaacattagtagagcaaaatggaatgccactttaaaacagatagctagc 
aaattaagagaacaatttggaaataataaaacaataatctttaagcaatcctcaggaggggacccagaa 
attgtaacgcacagttttaattgtggaggggaatttttctactgta 

acttggtttaatagtacttggagtactgaagggtcaaataacactgaaggaagtgacacaatcacactc 

ccatgcagaataaaacaatttataaacatgtggcaggaagtaggaaaagcaatgtatgcccctcccatc 

agcggacaaattagatgttcatcaaatattacagggctgctattaacaagagatggtggtaataacaac 

aatgggtccgagatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaa 

tataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagaga 

gaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggc 

gcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaat 

ttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatc 

cx:aagaatcctggctgtggaaagatacctaaaggatcaacagctcctggtc 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCT 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof. 

6. An expression vector according to claim 2, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 
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ATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGrrCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGTO 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof. 

7. An expression vector according to claim 2, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 

ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCtTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATXAACAATTACACAAGC 



8. An expression vector according to any one of claims 2 to 7, which is a plasmid capable of replication in 
gram-negative and/or gram-positive bacteria. 

9. An expression vector according to claim 8 which is capable of replication in an E. coli strain. 

10. An expression vector according to claim 8 which is capable of replication in a B. subtilis strain. 

11. The expression vector pEV1, -2, or -3/env 44-640. 

12. The expression vector pEV1, -2, or -3/env 205-640. 

13. A transformant carrying an expression vector as claimed in any one of claims 2 to 12. 

14. A transformant according to claim 13 which is an E. coli strain. 

15. A transformant according to claim 14 which is an E. coli MC 1061 strain. 

16. A transformant according to claim 13 which is a B. subtilis strain. 

17. A transformant according to claim 13 which is a mammalian cell. 

18. A method of producing an envelope protein of an acquired immune deficiency syndrome virus as 
claimed in claim 1 comprising: 

transforming a host cell with an expression vector as claimed in any one of claims 2 to 12; 
culturing said host cell so that said AIDS env protein is expressed; and 
extracting and isolating said AIDS env protein. 

19. A method according to claim 18, wherein the expression vector is pEV1, -2 or -3/env 44-640. 
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20. A method according to claim 18, wherein the expression vector is pEV1, -2 or -3/env 205-640. 

21. A method of testing human blood for the presence of antibodies to the viral etiologic agent of AIDS 
which comprises mixing a composition containing an envelope protein of an AIDS virus as claimed in 

5 claim 1 with a sample of human blood and determining whether said envelope AIDS protein binds to 
AIDS antibodies present in the blood sample. 

22. A method according to claim 21 which comprises the use of the Western Blotting Analysis. 

10 23. A method according to claim 21 which comprises the use of an ELISA-technique, wherein an envelope 
protein of an AIDS virus as . claimed in claim 1 is coated on a solid phase and contacted with the 
sample and after washing contacted with an enzyme-labeled non-human IgG. 

24. A method according to claim 21, wherein the Double-Antigen-Method is used. 

75 

25. A method for the determination of AIDS virus, wherein antibodies against an envelope protein of an 
AIDS virus according to claim 1 are used. 

26. A method according to claim 25, wherein the antigen in the sample and a protein as claimed in claim 1 
20 in labeled form compete with an antibody against a protein as claimed in claim 1 . 

27. A method according to claim 25, wherein a sandwich method is performed using two antibodies against 
a protein as claimed in claim 1 . 

25 2a A method according to claim 27, wherein one antibody is on a solid phase and the other antibody is 
labeled. 

29. A method according to claim 27, wherein two different monoclonal antibodies are used. 
30 30. A vaccine eliciting immunity to AIDS comprising as an active ingredient a protein as claimed in claim 1 . 

31. Antibodies raised against a protein as claimed in claim 1. 

32. The antibodies of claim 31 which are monoclonal antibodies. 

35. 

33. The use of a protein as claimed in claim 1 for the preparation of a protective immunisation vaccine. 

34. The use of a protein as claimed in claim 1 for testing human blood for the presence of AIDS virus. 

40 Claims for the following Contracting State : AT 

1. A process for the preparation of an envelope protein of an acquired immune deficiency syndrome 
(AIDS) virus, essentially free of other proteins, comprising: 

transforming a host cell with an expression vector comprising a gene coding for an envelope 
45 protein of an AIDS virus with the amino acid sequence: 



50 



55 
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ValTrpLysGluAla 

ThrThrThrLeuPheCysAlaSerAspAlaLysAlaTyrAspThrGluValHisAsnValTrpAlaThr 
HisAlaCysValProThrAspProAsnProGlnGluValValLeuValAsnValThrGluAsnPheAsn 
METTrpLysAsnAspMETValGluGlnMETHisGluAspIlelleSerLeuTrpAspGlnSerLeuLys 
ProcysValLysteuThrProLeuCysValSerLeuLysCysThrAspLeuLysAsnAspThrAsnThr 
AsnSerSerSerGlyArgMETIleMETGluLysGlyGluIleLysAsnCysSerPheAsnlleSerThr 
SerlleArgGlyLysValGlnLysGluTyrAlaPhePheTyrLysLeuAspllelleProIleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVallleThrGlnAlaCysProLysValSer 
PheGluProlleProIleHisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThrValGlnCysThrHisGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGiuValVallleArgSerValAsnPheThr 
AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGlulleAsnCysThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGly 
AsnMETArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlyserAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlr^helleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysILeGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 
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CysProLysValSer 

PheGluProIleProlleHisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThrValGlnCysThrHisGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGiuValVallleArgSerValAsnPheThr 
AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGlulleAsnCysThrArgProAsnAsn 
AsnThrArgLysLyslleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGLy 
AsnMETArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
HeValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProlle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysALaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrVaLGinAlaArgGlnLeuLeuserGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHtsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHtsThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 



P^^glleLysGlnPheUeAsnMOTrpGlnGl^^ 
s «°lY01nneArgCyss e rSerAs n ileThrGlyLeuL^ 

fY^ValValLysIleGluProLeuGlyValAlaPro™^^^ 

or 



, ^, ' _ METTyrAlaProProIle 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspclyolyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLYS 
TyrLysValValLysIleGluProUeuGlyValAlaProThrLysAULysArgArgValValGlnArg 
GluLysArgAIaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaOlySerThrMEtGly 
AlaAlaSerMBTThrLeuThrValGlnAlaArgGlnl.euLeuSerGlylleValGlnGlnGlnAsnAsn 
UeuLeuArgAlalleGluAlaGlnGlnHlsLeuLeuOlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrteuLysAspOlnGltiLeuLeuGlylleTrpOlyCysSerGly 
UysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 
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or 



METArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerHETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnA^ 
LeuLeuArgAlalleGliAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGIn 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGiylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



downstream of a promoter sequence enabling transcription, translation and expression of said envelope 
protein in said host cell; culturing said host cell so that said envelope protein of an AIDS virus is 
expressed; and extracting and isolating said envelope protein of an AIDS virus. 

2. A process according to claim 1, wherein the host cell is a bacterium. 

3. A process according to claim 2, wherein the bacterium is E. coli. 

4. A process according to claim 3, wherein the plasmid is pEV1 , -2, or -3/env 44-640. 

5. A process according to claim 3, wherein the plasmid is pEV1 , -2, or -3/env 205-640. 

6. A process for the preparation of an expression vector comprising a gene coding for an envelope protein 
of an AIDS virus, which process comprises constructing an expression vector having an insertion site, 
wherein a gene coding for an envelope protein of an AIDS virus as defined in claim 1 may be inserted 
which insertion site is downstream of a promoter sequence enabling transcription, translation and thus 
expression of said envelope protein in a host cell. 

7. A process according to claim 6, characterized in that as said gene coding for an envelope protein of an 
AIDS virus a gene comprising the nucleotide sequence 
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GTG TGG AAGG AAGCA 

ACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACA 

catxk:ctgtgtacccacagaccccaacccacaagaagtagtattggtaaatgtgacagaaaattttaac 

ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAG 
CCATGTGTAAAATTAACCCCACTCTGTGTTAGTTTAAAGTGCACTGATTTGAAGAATGATACTAATACC 
AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTCAATATCAGCACA 
AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAAT 

gatactaccagctatacgttgacaagttgtaacacctcagtcattacacaggcctgtccaaaggtatcc 
tttgacxtcaattcccatacattattgttc^ 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 
TCAACTCAACTCCTGTTAAATCGCAGTCTAGC^ 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 
AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 
AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGT 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 

gcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaat 

ttck:tgagggctattgaggcgcaa»gcatctgttgcaactcacagtctg^ 

gcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctggggatttggggttgctctgga 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGT^ 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof is used. 

8. A process according to claim 6, characterized in that as said gene coding for an envelope protein of a 
AIDS virus a gene comprising the nucleotide sequence 

TGTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTRATAATAAGACG 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 

TCAACTCAAC^TGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 
WC^TGCTAAMCCATAATAGTACAGCTGAA<^CATC^ 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAA^AAA^AG^A 
WTATCAGAOUUX»CATTGTAACA™ 

aaattaagagaacaatttggaaataataajuvcaataatctttaagcaatcctcrocaggggaccSma 

^^" T ^ TAGTACT ^ AGTA ^^^ TC ^ T ^ CA ^^^GTGACACAATC^CTC 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCrcTCCCATC 

^™ AGATC " CAGACC ^ AMROTAGATATCA ^ AC ^^^^GTGAA^A^^ 
G ^ AA j^ AGCAG ^ AM ^^ 

^^^ TCA ^ TCAC ^ TACA ^^ GACAATTATrcTC ^ TAT AGTGCAGCAGCAGAACAAT 
™^ A ™ ATOAGGCGCAACAGCATCTCT ^ AACTCACAG ^ ( ^ 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 
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or an equivalent thereof is used. 

9. A process according to claim 6, characterized in that as said gene coding for an envelope protein of an 
AIDS virus a gene comprising the nucleotide sequence 



ATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGT 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCtATTAACAAGAGATGGTGGTAATAACAAC 
^^TCCGAGATCTTCAGACCTTCAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATAT^ 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGGAGTGGGAATAGGAGCTTTGTTCCTTGGGTT 

GCTGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 

TTTCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGC 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 

A^CTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof is used. 

10. A process according to claim 6, characterized in that as said gene coding for an envelope protein of an 
AIDS virus a gene comprising the nucleotide sequence 

ATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGG^ 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCA 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGG 

AAACTAAtTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATT 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof is used. 

11. A process according to claim 6, characterized in that as said gene coding for an envelope protein of an 
AIDS virus a gene comprising the nucleotide sequence 



ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCAC 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGT<^TGACGCTGACGGTACAGGCCAGACAATTATO 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATTTXX^CCACTGCTGTGCCTTGGAATGCTAG^ 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCT 
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or an equivalent thereof is used. 

12. A process according to any one of claims 6 to 11, wherein the expression vector is a plasmid capable 
of replication in gram-negative bacteria. 

5 

13. A process according to claim 12, wherein the plasmid is capable of replication in an E. coli strain. 

14. A process for the preparation of a transformant carrying an expression vector comprising a gene coding 
for an envelope protein of an AIDS virus, which process comprises transforming a microorganism with 

70 an expression vector obtained according to any one of claims 6 to 13 and cultivating the transformed 
microorganism. 

15. A procss according to claim 14, wherein the microorganism is an E. coli strain. 

75 16. A process according to claim 15, wherein the microorganism is an E. coli MC 1061 strain. 

17. A process of testing human blood for the presence of antibodies to the viral etiologic agend of AIDS 
which process comprises mixing a composition containing an envelope protein of an AIDS virus 
obtained according to claim 1 with a sample of human blood and determining whether said envelope 

20 AIDS protein binds to AIDS antibodies present in the blood sample. 

18. A process according to claim 17 which comprises the use of the Western Blotting Analysis. 

19. A process according to claim 17 which comprises the use of an Elisa-technique, wherein an envelope 
25 protein of an AIDS virus obtained according to claim 1 is coated on a solid phase and contacted with 

the sample and after washing contacted with an enzyme-labeled non-human IgG, 

20. A process according to claim 17, wherein the Double-Antigen-Method is used. 

30 21. A process for the determination of AIDS virus, wherein antibodies against an envelope protein of an 
AIDS virus obtained according to claim 1 are used. 

22. A process according to claim 21 , wherein the antigen in the sample and a protein obtained according to 
claim 1 in labeled form compete with an antibody against a protein obtained according to claim 1. 

35 

23. A process according to claim 21 , wherein a sandwich method is performed using two antibodies against 
a protein obtained according to claim 1. 

24. A method according to claim 23, wherein one antibody is on a solid phase and the other antibody is 
40 labeled. 

25. A method according to claim 23, wherein two different monoclonal antibodies are used. 

26. An envelope protein of an AIDS virus whenever prepared by a process as claimed in any one of claims 
45 1 to 5. 

27. An expression vector comprising a gene coding for an envelope protein of an AIDS virus whenever 
prepared by a process as claimed in any one of claims 6 to 13. 

-50 28. A transformant carrying an expression vector comprising a gene coding for an envelope protein of an 
AIDS virus whenever prepared by a process as claimed in any one of claims 14 to 16. 

29. An expression vector comprising a gene coding for an envelope protein of an AIDS virus as defined in 
claim 1 downstream of a promoter sequence enabling transcription, translation and thus expression of 

55 said envelope protein in a host cell. 

30. An expression vector according to claim 29, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 
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GTGTGGAAGGAAGCA 

ACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCCACA 
CATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGTAAATGTGACAGAAAATTTTAAC 
ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAG 
CCATGTGTAAAATTAACCCCACTCTGTGTTAGTTTAAAGTGCACTGATTTGAAGAATGATACTAATACC 
AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTCAATATCAGCACA 
AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAAT 
GATACTACCAGCTATACGTTGACAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAGGTATCC 
TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAATAATAAGACG 
TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 
TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 
GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 
AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 
AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAAGAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGT 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAACXjATCAACAGCTCCTCXXXSA 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof. 

31. An expression vector according to claim 29, wherein said gene coding for an envelope protein for 
AIDS virus is a gene comprising the nucleotide sequence: 

TGTCCAAAGGTATCC 

TTTGAGCCAATTCXXATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAA 
TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACA^ 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACT 

GACAATGCTAAAACCATAATAGTAC^GCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACM 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 

AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGA^ 

ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCM 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACrGAAGGAAGTG 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGC^ 

AGCGGACAAATTAGATGTTCATCAAATATTACAG 

AATGGGTCOGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGCT 

GCAGCGTCAATGACCXTTCACGGTACAGGCC^ 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCAC^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATC 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCT 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 
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or an equivalent thereof. 

32. An expression vector according to claim 29, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 



ATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAG 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAA 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGT^ 

GCAGCGTCAATGACGCTGACXXJTACAGGCCAGACAATT^ 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCA^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTT^ 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof. 

33. An expression vector according to claim 29, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 

ATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCAT 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTG 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTTC 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof. 

34. An expression vector according to claim 29, wherein said gene coding for an envelope protein of an 
AIDS virus is a gene comprising the nucleotide sequence: 

ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTA1XXXX 
GCAGCGTCAATGACGCTGACGGTACAGGC«GACAATTATTGTCTTC 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGC^ 
GCAAGAATCCTGCXrTCTGGAAAGA 

AAACTAATTTGCACCACTGCTGTGCCTTGGAAT^^ 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 
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35. An expression vector according to any one of claims 29 to 34 which is a plasmid capable of replication 
in gram-negative bacteria. 

36. An expression vector according to claim 35 which" is capable of replication in an E. coli strain. 

5 

37. The expression vector pEV1 , -2, or -3/env 44-640. 
3a The expression vector pEV1 , -2, or -3/env 205-640. 

70 39. A transformant carrying an expression vector as claimed in any one of claims 29-38. 

40. A transformant according to claim 39 which is an E. coli strain. 

41. A transformant according to claim 40 which is an E. coli MC 1061 strain. 

75 

42. Antibodies raised against a protein obtained according to claims 1 to 5 and 26. 

43. The antibodies of claim 42 which are monoclonal antibodies. 

20 44. A vaccine eliciting immunity to AIDS comprising as an active ingredient a protein obtained according to 
claims 1 to 5 and 26. 

45. The use of a protein as claimed in claim 1 for the preparation of a protective immunisation vaccine. 

25 Patentansprtiche 

PatentansprUche fur folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1. Ein Hullprotein eines Erworbenen-lmmunschwache-Syndrom-(AIDS)- Virus, weitgehend frei von anderen 
Proteinen, mit der Aminosauresequenz: 

30 * 



35 



40 



45 



50 



55 



33 



EP 0 199 301 B1 



ValTrpLysGluAla 

ThrThrThfLeuPheCysAUSerAspAlaLysAUTyrAspThrOluValHlsAsnValTrpAlaThr 
HtsAlaCysValProThrAspProAsnProGlnGluValValLeuValAsnValThrGluAsnPheAsn 
METTrpLysAsnAspMETValGluGlnMETHisGluAspIlelleSerLeuTrpAspGlnSerLeuLys 
ProCysvalLysLeuThrProLeucysValSerLeuLysCysThrAspLeuLysAsnAspThrAsnThr 
AsnSerSerSerGlyArgMETIleMETGluLysGlyGluIleLysAsnCysSerPheAsnlleSerThr 
SerlleArgGlyLysValGlnLysGluTyrAlaPhePheTyrLysLeuAspIlelleProIleAspAsn 
AsplhrThrSerTyrThrLeuThrSerCysAsnThrSerVallleThrGlnAlaCYsProLysValSer 
PheGluProIleProIleHisTyrCysAlaProAUGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnclyThrGlyProCysThrAsnValSerThrValGlnCysThrHlsGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlyserLeuAlaGluGluGluValVallleArgSerValAsnPheThr 
AspAsnAlaLysThr I le IleValG InLeuAsnThrSerVa 1G lul leAsnCysThrAr gProAsnAsn 

AsnThrArgLysLysIleArglleGlnArgGlyProOlyArgAlaPheValThrlleOlyLysIleGly 
AsnMETArgGlnAlaHisCysAsnlleSerArgAULysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluOlnPheGlyAsnAsnLysThrllellePhetysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyoluPhePheTyrCysAsnSerThrGlnLeuPheAsriSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGLnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyoinlieArgCysSerSerAsnneThrClyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspHETAxgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETCly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaserTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHlsThrThrTrpMETGluTrpAspArgGlulleAsnAsnTyrThrSer 



oder 
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CysProLysVaXSer 

PheGiuProIXeProIleHtsTyrCysAlaProALaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGiyProCysThrAsnValSerThrValGlnCysThrHisClylleArgProValVal 
SecThrGXnLeuLeuLeuAsnGXySerLeuAXaGXuGXuGXuVa IvallleArgSerValAsrvPheThr 
AspAsnAlaLysThrllelleValGlnLeuAsnxhrSerVaLGluIleAsnCysThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGXnArgGlyProGlyArgAlaPheVaiThrlleGlyUysIleGly 
AsnMETArgGinAlaHiscysAsnileSerArgAlaLysTrpAsnAlaThrLeuLysGlnileAlaSer 
UysLeuArgGluGlnPheGiyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGiu 
lleValThrHlsSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspmrlleThrLeu 
ProCysArglletysGlr^helleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleThrGLyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsh 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerCluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyvalAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAUGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleVaiGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGXriLeuThrValTrpGlylleLysOinLeuGln 
AXaArglXeLeuAXaVaXGXuArgTyrLeuLysAspGXnGXnLeuLeuGXylXeTrpGXyCysSerGXy 
LysLeulXeCysThrThrAXaVaXProTrpAsnAXaSerTrpSerAsnLysSerLeuGXuGXnIXeTrp 
AsnHlsThrThrTrpKETGXuTrpAspArgGXuIXeAsnAsnTyrTnrSer 



oder 



METArgGXnAXaHisCysAsnlXeSerArgAXaLysTrpAsnAlaTnrLeuLysGXnIXeAXaSer 
LysLeuArgGXuGXnPheGXyAsnAsnLysThrlXelXePheLysGXnSerSerGXyGXyAspProGXu 
IXeVaXThrHisSerPheAsnCysGXyGXyGXuPhePheTyrCysAsnSerThrGXnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGXuGXySerAsnAsnThrGXuGXySerAspThrIXeThrl.eu 
ProCysArglleLysGXnPhelXeAsnMETTrpGXnGXuVaXGXyLysAXaMETTyrAXaProProlXe 
SerGXyGXnIXeArgCysSerSerAsnlXeThrGXyUeuLeuLeuThrArgAspGXyGXyAsnAsnAsn 
AsnGXySerGXulXePheArgProGXyGXyGXyAspMETArgAspAsnTrpArgSerGXuLeuTyrLys 
TyrLysVaXVaXLysIXeGXuProteuGXyVaXAXaProThrLysAXaLysArgArgVaXVaXGXnArg 
GXuUysArgAXaVaXGXylXeGXyAXaLeuPheLeuGXyPheLeuGXyAXaAXaGXySerThrMETCXy 
AXaAXaSerMETThrLeuThrVaXGXnAXaArgGXnLeuLeuSerGXylXeVaXGXnGXnGXnAsnAsn 
LeuLeuArgAXalXeGXuAXaGXnGXnHtsLeuLeuGXrxLeuThrVaXTrpGXylXeLysGXnLeuGXn 
AXaArglXeLeuAXaYaXGluArgTyrLeuLysAspGXnGXnLeuLeuGXylXeTrpGXyCysSerGXy 
LysLeuIleCysThrThrAXaVaXProTrpAsnAXaSerTrpSerAsnLysSerLeuGXuGXnlXeTrp 
AsnHlsThrTJirTrpMETGXuTrpAspArgGXuIXeAsnAsnTyrThrSer 



oder 



METTy r A X aP r oP rol X e 

SerGXyGXnlXeArgCysSerSerAsnlXemrGXyLeuLeuLeuThrArgAspGXyGXyAsnAsnAsn 
AsnGXySerGXuIXePheArgProGXyGXyGXyAspMETArgAspAsnTrpArgSerGXuLeuTyrLys 
TyrLysVaXVaXUyslXeGXuProLeuGXyVaXAXaProThrLysAXaLysArgArgvaXVaXGXnArg 
GXuLysArgAXaVaXGXylXeGXyAXaLeuPheLeuGXyPheLeuGXyAXaAXaGXySerThrMETGXy 
AXaAXaSerKETThrLeuThrVaXGXnAXaArgGXnLeuLeuSerGXylXeVaXGXnGXnGXnAsnAsn 
LeuLeuArgAXalXeGXuAXaGXnGXnHisLeuLeuGXnLeuThrVaXTrpGXylXeLysGXnLeuGXn 
AXaArglXeLeuAXaVaXGXuArgryrLeuLysAspGXnGXnLeuLeuGXylXeTrpGXyCysSerGXy 
LysLeulXeCysThrThrAXaVaXProTrpAsnAXaSerTrpSerAsnLysSerLeuGXuGXnIXeTrp 
AsnHisThrThrTrpMETGXuTrpAspArgGXuIXeAsnAsntyrThrSer 
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oder 



MSTArgAspAsrVTrpArgserGluLeuTyrLys 
TyrLysValValLysIleGLuProLeuGlyValAlaProThrLysAlaLysArgArgVaLValGlrArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlrAlaArgGlaLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
UeuLeuArgAialleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGin 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrTnrAlaValProTrpAsnAlaSerTrpSerAsnLysSerUeuGluGlnlleTr? 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer. 



Ein Expressionsvektor enthaltend ein Gen kodierend fiir ein Htillprotein von einem AIDS- Virus gemass 
Anspruch 1, abwarts von einer Promotorsequenz die die Transkription, Translation und damit die 
Expression des besagten Hullproteins in einer Wirtszelle ermoglicht. 

Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fOr ein HGIIprotein eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsauresequenz enthalt: 



GTGTGGAAGGAAGCA 

ACCACCACTCTATTTTGTGCATCAGATGCTAAAGCATATGATACAGAGGTACATAATGTTTGGGCaVCA 

CATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGTAAATGTGACAGAAAATTTTAAC 

ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAG 

CCATGTGTAAAATTAACCCCACTCTGTGTTAGTTTAAAGTGCACTGATTTGAAGAATGATACTAATACC 

AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTCAATATCAGCACA 

AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAAT 

GATACTACCAGCTATACGTTGACAAGTTGTAACACCTCAGTCATTACACAGGCCTGTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGTAATAATAAGACG 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 

GACAATGCTAAAACCATAATAGTACAGCTCAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 

AATATCAGACAAGCACA-TTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 

ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGT- 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCC7CCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATCGCTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTG7TCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCGVG 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 

AAACTAATTTCCACCACTCCTCTGCCTTGGAAT^ 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



oder ein Aquivalent davon. 

Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fur ein Hullprotein eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsauresequenz enthalt: 
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TCTCCAAAGGTATCC 

TTTGAGCCXATTCCCATACATTATTG7GCCCCGGCTCGTTTTGCGATTCTAAAATCTAATAATAAGACG 

TTCAATOGAACAGCACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTACGCCAGTAGTA 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 

AATATGAGACAAGCACATTCTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATC^ 

ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAG 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCAQ\CTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 

AGCGGACAAACTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 

TTGCTGACXX3CTATTCAGGCGCAACAGCATra 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aquivalent davon! 

5. Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fOr ein HUllprotein eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsauresequenz enthalt: 

ATCAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCAC7TTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTGGACX^AATTTTTCTACTGTAATTCAACACAA 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCGTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGAT7TGG 
AATCACACGACGTGGA7GGAGTGGGACAGAGAAATTAACAATTACACAAGC 

Oder ein Aquivalent davon. 

6. Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fur ein Hullprotein eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsauresequenz enthalt: 
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ATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGOGCTGCTATTAACAAGACATGGTCGTAATAACAAC 
AATGCGTCCCAGATCTTCAGACCTGGAGGAGGACATATCAGGGACAATTGGAGAAGTGAATTATATAAA 
5 TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGCfcAATAGGAGCTTTGTTCCTTCGGT^ 

GCAGCXnCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
. TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCQVG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
ro AAACTAATTTGCACCACTGCTGTGCC7TGGAATGCTAGTTGCAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aquivalent davon. 

75 

7. Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fur ein Hullprotein eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsauresequenz enthalt: 

ATGAGGGACAATTCGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGTGAATGACGCTGACGGTACAGGCCAGACAATTAT7GTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 

25 g ^ gw ? cct ^ to ^^ gat acctaaagcatcaacack:tcctg^ 

AAACTAATTTGC ACCACTOCTGTGCCTTGG AATGCTAGTTGG AG TAATAAATCTCTGG AACAGATT7GG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



30 Oder ein Aquivalent davon. 

8. Ein Expressionsvektor gemass einem der Anspruche 2 bis 7, der ein Plasmid ist, das sich in gram- 
negativen und/oder gram-positiven Bakterien replizieren kann. 

35 9. Ein Expressionsvektor gemass Anspruch 8, welcher fahig ist, in einem E. coli Stamm zu replizieren. 

10. Ein Expressionsvektor gemass Anspruch 8, welcher fahig ist, in einem B. subtilis Stamm zu replizieren. 

11. Der Expressionsvektor pEV1, -2, oder -3/env 44-640. 

40 

12. Der Expressionsvektor pEV1, -2, oder -3/env 205-640. 

13. Ein Transformant der einen Expressionsvektor gemass einem der Anspruche 2 bis 12 tragt. 
45 14. Ein Transformant gemass Anspruch 13, der ein E. coli Stamm ist. 

15. Ein Transformant gemass Anspruch 13, der ein E. coli MC 1061 Stamm ist. 

16. Ein Transformant gemass Anspruch 13, der ein B. subtilis Stamm ist. 

50 

17. Ein Transformant gemass Anspruch 13, welcher eine Saugetierzelle ist. 

18. Ein Verfahren zur Herstellung eines wie in Anspruch 1 beanspruchten Hullproteins eines Erworbenen- 
Immunschwache-Syndrom-Virus gekennzeichnet durch: 

55 Transformieren einer Wirtszelle mit einem Expressionsvektor wie in einem der Anspruche 2 bis 12 

beansprucht; Kultivieren besagter Wirtszelle, so dass besagtes AIDS env Protein exprimiert wird; 
und Extrahieren und Isolieren des besagten AIDS env Proteins. 
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19. Ein Verfahren gemass Anspruch 18, worin der Expressionsvektor pEV1, -2 Oder -3/env 44-640 ist. 

20. Ein Verfahren gemass Anspruch 18, worin der Expressionsvektor pEV1, -2 oder -3/env 205-640 ist. 

5 21. Ein Verfahren zum Testen von humanem Blut auf das Vorhandensein des viralen Verursachers von 
AIDS, gekennzeichnet durch Mischen einer Zusammensetzung enthaltend ein Hullprotein eines AIDS 
Virus gemass Anspruch 1 mit einer Probe von humanem Blut und Bestimmen ob das besagte 
Hullprotein an in der Blutprobe vorhandene AIDS Antikorper bindet. 

70 22. Ein Verfahren gemass Anspruch 21 , gekennzeichnet durch die Verwendung der Western Blot Analyse 
umfasst. 

23. Ein Verfahren . gemass Anspruch 21, gekennzeichnet durch die Verwendung einer ELISA Technik, 
wobei ein Hullprotein eines AIDS Virus gemass Anspruch 1 auf eine Festphase aufgebracht wird, mit 

75 der Probe in Kontakt gebracht wird und nach Waschen mit einem enzymmarkiertem nicht-humanem 
IgG zusammengebracht wird. 

24. Ein Verfahren gemass Anspruch 21 , worin das Doppel-Antigen-Verfahren verwendet wird. 

20 25. Ein Verfahren zur Bestimmung von AIDS-Viren, worin Antikorper gegen das Hullprotein eines AIDS- 
Virus gemass Anspruch 1 verwendet werden. 

26. Ein Verfahren gemass Anspruch 25, worin das Antigen in der Probe und ein Protein gemass Anspruch 
1 welches markiert ist, urn einen Antikorper gegen ein Protein gemass Anspruch 1 konkurrieren. 

25 

27. Ein Verfahren gemass Anspruch 25, worin ein Sandwichverfahren unter Verwendung von zwei Antikor- 
pern gegen ein Protein gemass Anspruch 1 durchgefuhrt wird. 

2a Ein Verfahren gemass Anspruch 27, worin ein Antikorper an der Festphase ist und der andere 
30 Antikoper markiert ist. 

29. Ein Verfahren gemass Anspruch 27, worin zwei verschiedene monoklonale Antikorper verwendet 
werden. 

35 30. Ein Immunitat gegen AIDS bewirkender Impfstoff, enthaltend als aktiven Bestandteil ein Protein gemass 
Anspruch 1 . 

31. Antikorper erzeugt gegen ein Protein gemass Anspruch 1. 

40 32. Die Antikorper gemass Anspruch 31, welche monoklonale Antikoper sind. 

33. Die Verwendung eines Proteins gemass Anspruch 1 fOr die Herstellung eines schutzenden immunisie- 
renden Impfstoffs. 

45 34. Die Verwendung eines Proteins gemass Anspruch 1 zum Testen von humanem Blut auf das Vorhan- 
densein von AIDS-Viren. 

Patentanspruche fur folgenden Vertragsstaat : AT 

so 1. Ein Verfahren fur die Herstellung eines Hullproteins eines Erworbenen-lmmunschwache-Syndrom- 
(AIDS)- Virus, welches im wesentlichen frei von anderen Proteinen ist, gekennzeichnet durch: 

Transformieren einer Wirtszelle mit einem Expressionsvektor enthaltend ein Gen kodierend fur ein 
Hullprotein eines AIDS-Virus mit der Aminosauresequenz: 
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ValTrpLysGluAla 

ThrThrThrLeuPheCysAlaSerAspAlaLysAlaTyrAspThrGluvalHisAsnValTrpAlaThr 
HisAlaCysValProThrAspProAsnProGlr^luValValLeuValAsnValThrGluAsnPheAsn 
MKTTrpLysAsnAspMEWalGluGlnMBTHlsGluAspIlelleSerLeuTrpAspGlnSerLeuLys 
ProCysValLysLeuThrProLeuCysValSerLeuLysCysthrAspLeuLysAsnAspThrAsnThr 
AsnSerSerSerGlyArgHBTlleMBTGluLysGlyGlulleLysAsnCysSerPheAsnlleSerThr 
SerlleArgGlyLysValGlnLysGluTyrAlaPhePheTyrLysLeuAspIlelleProlleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVallleThrGlnAlaCysProLysValSer 
PheGluProIleProIleHisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProcysThrAsnValSerThrValGlnCysThrHisGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerteuAlaGluGluGluValVallleArgSerValAsnPheTh^ 
AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnThrArgLysLyslleArglleGlnArgGlyProGty^^ 

AsnMBTArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsr^nThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMBTTrpGlnGluValGlyLysAlaMBTTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMBTArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArSValValGinArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMKTThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LetiLeuArgAlalleGluAlaGlnGlnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



oder 
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CysProLysValSer 

PheGluProIleProIleHisTyrCysAlaProAlaOlyPheAUIleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnVaiSerThrValGlnCysThrHisGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallleArgSerValAsnPhethr 
AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGly 
AsnMETArgGlnAlaHisCysAsnlleSerArgAIaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHlsSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGiySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGiuValGlyLysAlaMBTTyrAlaProProlle 
SerGlyGLnlleArgCysSerserAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGXyGiyGlyAspMBTArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyvalAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArg AlaVa lGlylXeGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrHETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleVaiGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAXaGlnGlnHlsLeuLeuGlnLeuThrValTrpGiylleLysGlnLeuGln 
AlaArglleLeuAiaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlyXleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMBTGluTrpAspArgGluIleAsnAsnTyrThrSer 

oder 



MBTArgGlnAlaHlsCysAsnlleSerArgAiaLysTrpAsnAiaThrLeuLysGlnlieAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThroiuGlySerAsnAsnmGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMBTTrpGlnGluValGlyuysAlaMBTTyrAlaProProlle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMBTArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArgvalValGlnArg 
GluLysArg AlaVa lGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrWBTGly 
AlaAlaSerMBTThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAXaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGLnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysserGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMBTGluTrpAspArgGlulleAsnAsnTyrThrSer 



oder 

MBTTy r A 1 aP roP r ol 1 e 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMBTArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValvalLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArgvalValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlyileValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 
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oder 



MBTArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGiylleGlyAlaLeuPheLeuOlyPheLeuGlyAlaAlaGlySerThrHETGly 
AlaAlaSerMETThrLeuThrValGlnAIaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGiuArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlycysSerGly 
Lysl^uIleCVsThrTOrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMBTGluTrpAspArgGlulleAsnAsnTyrthrSer 



abwarts von einer Promotorsequenz, die die Transkription, Translation und damit die Expression 
des Hullproteins in einer Wirtszelle ermoglicht; Kultivieren der Wirtszelle, so dass das Huilprotein eines 
AIDS- Virus expremiert wird; und Extrahieren und Isolieren des Hullproteins von einem AIDS- Virus. 

2. Ein Verfahren gemass Anspruch 1 , worin die Wirtszelle ein Bakterium ist. 

3. Ein Verfahren gemass Anspruch 2, worin das Bakterium E. coli ist. 

4. Ein Verfahren gemass Anspruch 3, worin das Plasmid pEV1 , -2 oder 3/env 44-640 ist. 

5. Ein Verfahren gemass Anspruch 3, worin das Plasmid pEV1, -2 oder 3/env 205-640 ist. 

6. Ein Verfahren fur die Herstellung eines Expressionsvektors enthaltend ein Gen kodierend fur ein 
Huilprotein von einem AIDS-Virus, gekennzeichnet durch das Konstruieren eines Expressionsvektors 
mit einer Inserierungsstelle, worin das in Anspruch 1 definierte Gen kodierend fOr ein HOIIprotein eines 
AIDS-Virus inseriert werden kann, wobei die Inserierungsstelle aufwarts einer Promotorsequenz liegt, 
die die Transkription, Translation und damit Expression des Hullproteins in einer Wirtszelle ermoglicht. 

7. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fur ein HOIIprotein 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukleotidsequenz: 
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GTGTGGAAGGAAGCA 

ACCACCACTCTATTTTGTGCA^^ 

CATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGG^ 
ATGTGGAAAAATGACATGOTAGAACAGATGCATGACWATATAATCAGTTTA 
CCATGTGTAAAATTAACCCCACTCTGTGTTAGTTTAAAGTGCACTGA 
AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATA 

AGCATAAGAGGTAAGGTGC^AAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAA^ 

GATACTACCAGCTATACGTTGACAAGTTGTAACACCTCAGT» 

TTTGAGCC^UVTTCCCATACATTATTGTGCCCCGGCTGGTTTTGCXSATTCTAAAATG 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACA^ 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTC 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAAT^ 

AATACAAGAAAAAAAATCOGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAAra 
AATATGAGACAAGC^C^TTGTAACATTAGTAGAGCAAAATGGAATGCCACTO 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCT 
ft T -j- CTA ACGCACAGTTCTAAT^ 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACro 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATC^ 

AGCGGACAAATTAGATGTTCATCAAATATTAC&GGGCTGCTATT 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTA 
TATAAAGTAGTAAAAATTGAACCATCAGGAGTAGCACCCACCAA 

GAAAAAAG AGC AGTGGG AAT AGG AGCTTTGT TCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT ATGGGC 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGC^ 

TTGCTGAGGGCTATTGAGGOGCAACAGCATC^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATOUVCAG 

AAACTAATTTGCACXACTGCTGTGCCTTGGAATGCT 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aequivalent davon verwendet wird. 

8. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fur ein Hullprotein 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukleotidsequenz: 



TGTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTT^ 
TTCAATGGAACACX5ACCATGTACAAATGTCAGCACAGTACW 

tcaactcaactgctgttaaatggcagtctagcagaagaagatc 

gacaatgctaaaaccataatagtacagctgaacacatctgtagaaattaattgta 

aatacaagaaaaaaaatcogtatccagaggggaccagggagagcatttgttacaataggaa 

aatatgagacaagcacattgtaac^ttagtagagcaaaatggaatgccacto 

aaactaagagaacaatttggaaataataajuvc^ 

attotaacgcacagttttaattgtggaggggaatttttct 

acttggtttaatagtacttggagtactgaagggtcaaataacac^ 

CCATOCAGAATAAAACAATTTATAAACATCTGGCAGGAAGTAGGAAAAGC^ 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTAT^ 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGG 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGM 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTOTC^ 

GCAGCGTCAATGAGGCTGAOGGTACAGGCCAGAOUVTTATTGTCTC 

TTGCTGAGGGCTATTGAGGOGCAACAGCATCTGTTGCAACTCACAGTCT 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAAC^ 

AAACTAATTTGCACX^CTGCTGTGCCTTGGAATGCT 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



oder ein Aequivalent davon verwendet wird. 
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9. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen/welches fur ein Hullprotein 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukleotidsequenz: 



ATOAGAC^GCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTCT 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGOVATCCTCAGGAGG 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTAC^ 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTG^ 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCM 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAAC^ 
AMGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAC^ 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTC^^ 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCnrrGGGl^ 
GCAGOGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGG 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACA 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTT^ 
AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCT 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aequivalent davon verwendet wird. 

10. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fur ein Hullprotein 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukleotidsequenz: 



ATGTATGCCCCTCCCATC 

AGCXX3ACAAATTAGATGTTCATCAAATATTACJVGGGCTGCT 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGOT 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCC^CCAAGGCAAAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGG 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGT^ 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGC^ 

GCAAGAATCCTGGCTGTGGAAAGATACXrTAAAGGATCAACAGC^ 

AAACTAATTTGCACCA<nXKn»TGCCrr^ 

AATCACACGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



oder ein Aequivalent davon verwendet wird. 

11. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fOr ein Hullprotein 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukleotidsequenz: 



ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCAC 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGC 
GCAGOGTCAATGACGCTGACXXJTACAGGCCAGACAATTATTGTCTK 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACT 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGOT 
AAACTAAriTGCACCACTGCTGTGCCTTGGAATGCT 

AATCACACGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCT 



oder ein Aequivalent davon verwendet wird. 

12. Ein Verfahren gemass einem der Anspriiche 6 bis 11, worin der Expressionsvektor ein Plasmid ist, das 
zur Replikation in gram-negativen Bakterien fahig ist. 
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13. Ein Verfahren gemass Anspruch 12, worin das Plasmid zur Replikation in einen E.coli Stamm fahig ist. 

14. Ein Verfahren fur die Herstellung eines Transformanten, der einen Expressionsvektor enthaltend ein 
■ Gen kodierend fur ein Hullprotein eines AIDS-Virus tragt, welches Verfahren Transformieren eines 

5 Mikroorganismus mit einem Expressionsvektor gemass einem der Anspruche 6 bis 13 und Kultivieren 
des transformierten Mikroorganismus umfasst. 

15. Ein Verfahren gemass Anspruch 14, worin der Mikroorganismus ein E. coli Stamm ist. 

70 16. Ein Verfahren gemass Anspruch 15, worin der Mikroorganismus ein E. coli MC 1061 Stamm ist. 

17. Ein Verfahren zum Testen von humanem Blut auf das Vorhandensein des viralen Verursachers von 
AIDS, gekennzeichnet durch Mischen einer Zusammensetzung enthaltend ein Hullprotein eines AIDS- 
Virus erhalten gemass Anspruch 1 mit einer Probe von humanem Blut und Bestimmen, ob das 
75 Hullprotein an in der Blutprobe vorhandene AIDS Antikorper bindet: 

1a Ein Verfahren gemass Anspruch 17, gekennzeichnet durch die Verwendung der Western Blot Analyse. 

19. Ein Verfahren gemass Anspruch 17, gekennzeichnet durch die Verwendung einer ELISA-Technik, 
20 wobei ein Hullprotein eines AIDS-Virus erhalten gemass Anspruch 1 auf eine Festphase aufgebracht, 

mit der Probe in Kontakt gebracht und nach Waschen mit einem enzymmarkierten nichthumanem IgG 
zusammengebracht wird. 

20. Ein Verfahren gemass Anspruch 17, worin die Doppel-Antigen-Methode verwendet wird. 

25 

21. Ein Verfahren zur Bestimmung von AIDS-Viren, worin Antikorper gegen das gemass Anspruch 1 
erhaltene Hullprotein eines AIDS-Virus verwendet werden. 

22. Ein Verfahren gemass Anspruch 21 , worin das Antigen in der Probe und ein Protein erhalten gemass 
30 Anspruch 1 , welches markiert ist, urn einen Antikorper gegen ein Protein erhalten gemass Anspruch 1 

konkurrieren. 

23. Ein Verfahren gemass Anspruch 21, worin ein Sandwichverfahren unter Verwendung von zwei Antikor- 
pern gegen ein gemass Anspruch 1 erhaltenes Protein durchgefUhrt wird. 

35 

24. Ein Verfahren gemass Anspruch 23, worin ein Antikorper an der Festphase ist und der andere 
Antikorper markiert ist. 

25. Ein Verfahren gemass Anspruch 23, worin zwei verschiedene monoklonale Antikorper verwendet 
40 werden. 

26. Ein Hullprotein von einem AIDS-Virus, hergestellt durch ein Verfahren gemass einem der Anspruche 1 
bis 5. 

45 27. Ein Expressionsvektor, enthaltend ein Gen kodierend fUr ein Hullprotein eines AIDS-Virus, hergestellt 
durch ein Verfahren gemass einem der Anspruche 6 bis 1 3. 

28. Ein Transformant tragend einen Expressionsvektor enthaltend ein Gen kodierend fur ein Hullprotein 
eines AIDS-Virus, hergestellt durch ein Verfahren gemass einem der Anspruche 14 bis 16. 

50 

29. Ein Expressionsvektor enthaltend ein Gen kodierend fur ein Hullprotein von einem AIDS-Virus gemass 
Anspruch 1, abwarts von einer Promotorsequenz, die die Transkription, Translation und damit die 
Expression des besagten HUllproteins in einer Wirtszelle ermoglicht. 

55 30. Ein Expressionsvektor gemass Anspruch 29, worin das fur ein Hullprotein eines AIDS-Virus kodierende 
Gen ein Gen ist, das die Nukleotidsequenz: 
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GTGTGGAAGGAAGCA 

ACXACXACTCTATTTTGTGCATCAGATGCTAAAGCATO 

CATGCCTGTGTACCaCAGACCCCAACCGACAAOAACT 

ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTT^ 

CCATGTGTAAAATTAACCCCACTCTGTGTTAGTTTAAAGTGCACTGATTTGAM 

AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCT 

AGCATAAGAGGTAAGGTGaVGAAAGAATATGCATTTTTTTAT^ 

GATACTACCAGCTATACGTTGACAAGTTCTAA 

TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGOT 

TTCAATGGAACAGGACCATGTACAAATGTCAGOU»OT 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGra 

GACAATGCTAAAACCATAATAOTACAGCTCAAC^ 

AATACAAGAAAAAAAATOCTATCC^GAGGGGACCAGGGAGAGCATTTGT^^ 

AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCT 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATC^ 

ATTGTAACX3CACAGTTTTAATTGTGGAGQGGAATTTTTCTACTGTAATTC 

ACTTGGTTTAATAGTACTTOGAGTACTGAAGGCTCCAAATAACACTG 

CCATGCAGAATAAAACAATTTATAAACATCTGGCAGGAAGTAGGAAAAGCAATGT^ 

AGOGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAG 

AATGGGTCCGAGATCTTCAGACCTCXJAGGAOT 

TATAAAGTAGTAAAAATTGAACCATTAGGAOTAGCACCCACCAAGGCAAM 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCXITIXA^ 

GCAGCGTCAATGACGCTGAGGGTACAGGCCAGACAACTATTGTCTGGT^ 

TTGCTGAGGGCTATTGAGGOGCAAC^GCATCTGTTGCA^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGA 

AAACTAATTTGCACCACTGCTOTGCCTTGGAATGCTAGTTQGAGTAAT 

AATCACAOGAOGTOGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aequivalent davon enthalt. 

31. Ein Expressionsvektor gemass Anspruch 29, worin das besagte. fur ein Hullprotein eines AIDS-Virus 
kodierende Gen ein Gen ist, das die Nukleotidsequenz: 



TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTGCGATTCTAAAATGT 
TTCAATGGAACACMACCATGTACAAATGTCAGCACM 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAG 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAACT 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATT^ 

AATATGAGACAAGCA«TTGTAA«TTAGTAGAGCAAAATGG^ 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTC 

ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCT 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACA 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTATC 

AGOGGACAAATTAGATGTTCATCAAATATTAGAGGGCTGCTATTAACAAGAGATGGT^ 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAM 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCacCCACC^ 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAG 

GCAGOGTCAATGAOGCTGACGGTACAGGCCAGACAATTATTGTCTGGTA 

TTGCI^AGGGCTATTGAGGCGCAACAGCATCTC 

GGAAGAAICCTGGCTGTGGAAAGATAGCTAAAGGATCAACAGCTCCTGGGGATT^ 
AAACTAATTTGCACCACTGCTGTGCCTTTC 

AATGACACGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 
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Oder ein Aequivalent davon enthalt. 

32. Ein Expressionsvektor gemass Anspruch 29, worin das fur ein Hullprotein eines AIDS-Virus kodierende 
Gen ein Gen ist, das die Nukleotidsequenz: 



ATGAGACAAGCACATTGTAACATTACTAGAGCAAAATGG 

AAATTAAGAGAACAATTTGQAAATAATAAAACAATAATCTTTAAOCAATCCTCAGGAGGOT 
ATTCTAACGCACAGTTTTAATTCrCGGAGCXX^ 

ACTTCXnTTAATACTACTTGGAGTAOT 

CCMGCAGAATAAAACAATTTAT^^ 

AGOGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGAT^ 

AATGGGTCCGAGATCTTCAGACCTCXJAGGAGGAGATATGAG^ 

TATAAACTAGTAAAAATTGAACCATTAGGAGTACK»CC« 

GAAAAAAGAGCACrrGGGAATAGGAGCTTTGTTCOT 

GCAGCGTCAATGACGCTGAOGGTACAGGCWGACAATTATTC 

TTGCTGAGGGCTATTGAGGOGCAACAGCATCTGTTCCAACTCACAGTCTGGGG^ 

GCAAGAATCCTGGCTGTGGAAAG ATACCTAAAGGATCAACAGCTCCTGGGGATT 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTC 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aequivalent davon enthalt. 

33. Ein Expressionsvektor gemass Anspruch 29, worin das besagte, fur ein Hullprotein eines AIDS-Virus 
kodierende Gen ein Gen ist, das die Nukleotidsequenz: 



ATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTA 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATO 

TATAAAGTAGTAAAAATTOAACCATTAGGAGTAGCACC^ 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTOTC 

GCAGCGTCAATGACGCTGACGGTAOVGGCCAGAC^TTAT^ 

TTGCTGAGGGCTATTGAGGCXX^AACAGCATCrGTTGCAACTC 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATC^ 

AAACTAATTTGCACCACTGCTGTGCCTTOG^ 

AATCACAOGAGGTGGATGGAGTGGGACAGAGAAATTAACAATTACACIAAGC 



oder ein Aequivalent davon enthalt. 

34. Ein Expressionsvektor gemass Anspruch 29, worin das fur ein Hullprotein eines AIDS-Virus kodierende 
Gen ein Gen ist, das die Nukleotidsequenz: 



ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCAT TAGG AGTAGCACCCACCAAGGCAAAG 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTAT^ 
GCAGCGTCAATGACGCTGACGGTACAGC^CAGACAATTATTCT 

TTGCTGAGGGCTATTGAGGOGCAACAGCATCTGTTGCAACTCACAGXCTGGGGCATCAAGCA 
GCAAGAA TCCT GGCTGTGGAAAGAT ACCT AAAGGATCAACAGCTCCTGGTO 
AAACTAATTTG^CCACTGCTGTCCCTTGGAATGCTAGTTGGAGTAATAAATCT 
AATCACAOGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



oder ein Aequivalent davon enthalt. 
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35. Ein Expressionsvektor gemass einem der Anspruche 29 bis 34, der ein Plasmid ist. das sich in gram- 
negativen Bakterien replizieren kann. 

36. Ein Expressionsvektor gemass Anspruch 35, welcher fahig ist, in einen E. coli Stamm zu replizieren. 

37. Der Expressionsvektor pEV1 , -2, Oder 3/env 44-640. 
3a Der Expressionsvektor pEV-1, 2, Oder 3/env 205-640. 

39. Ein Transformant, der einen Expressionsvektor gemass einem der AnsprUche 29 bis 38 tragt. 

40. Ein Transformant gemass Anspruch 39, der ein E. coli Stamm ist. 

41. Ein Transformant gemass Anspruch 40, der ein E. coli MC 1061 Stamm ist. 

42. Antikorper erzeugt gegen ein wie gemass Anspriichen 1 bis 5 und 26 erhaltenes Protein. 

43. Die Antikorper von Anspruch 42, welche monoklonale Antikorper sind. 

44. Ein Impfstoff der Immunitat gegen AIDS bewirkt, enthaltend als aktiven Bestandteil ein Protein erhalten 
gemass Anspriichen 1 bis 5 und 26. 

45. Die Verwendung eines wie in Anspruch 1 beanspruchten Proteins zur Herstellung eines schUtzenden, 
immunisierenden Impfstoffs. 

Revendications 

Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1. Proteine d'enveloppe d'un virus du syndrome de I'immunodeficience acquise (SIDA), pratiquement 
exempte d'autres prolines, ayant la sequence d'aminoacides suivante: 

ValTrpLysGluAla 

ThrThfThrLeuPheCYaAl4S«cAspAULysAUTyrAspfhrcluvalHlsAsnV4iTr P Aldthr 
HtsAUCy8ValProThrA«pPcoAsnProOlncluV*lv«lL«uv«lAinv«lThfGtuA3nPheMn 
MmrptysAsnAjpMBW*lCluOlnMBTHi a oiull*pn.riaS«ct« U trpAspclnSarLeuLy» 
Pcocyiv»n.ysu«uThfProt.«uCYsv«is«fLtuLyscy«thfAspc«uLy 8 As n A«pTncAsnThr 
AsnStcStrS«fOlyArg«BTtleMETOluUy«oiyOluUaLysAsncy»s«rPh.A«ntUserTnc 
! ef ii a ^^ lY ^ l f InLY5GlUtyC,llaPhePhBT V rL ^«-.uA*pIUtl.ProtleA5pA» n 
AapthrThrS«rTyrThrLeuThrS«rCysAanthrS«rv«mtThrOlnAlaCy«ProLYSVals«c 
PhaOluProaaProaaHtaTyrcyaAlaPcoAlaClyPhaAlanaUauLyaCyaAanAsni.y3inr 
PhaAanaiythrOlyProcyaThrAanVaisacthrValcinCysThrHlaGlytitArgProvalval 
Sacthr<3lnl.autauLauA*noiySarLauM4Olu0luCluValVaHlaArgSacValAsnFhaThr 
AapAjnAULyathrllatUValGlnLauAanthrSacvaiaiullaAanCyaTlifArgProAanAan 
AsnthrArgtyaLyarieArgileOlnArgoiyProOlyArgAlaPhaVallhrllaClyLysneOly 
Ajn«BIArgalnAlaHlsCy.MnriaSarArgAULyiTrpA*nAUtlirLauLyaOlnrieAlaSar 
^/Vif^^ l ^ h ^ lYM ^^ thrXUtUPhs, -y« J lnS«fSacGly0lyA3pPro0lu 
IlaVaimHlsSacPhaA«ncysoiyolyotuPii,Ph.tyrCysMnsacTIirOlnLauFheAanSat 
TnrtrpPhaAanSarThrtrpSarThroluOlySarMnJUntnrOluGlysarAapThrilaThfUau 
! r !fT!if 5 !, ltLyWl ^ h,IleMnMmrpoln0luV « lGl y«-ysAla*atTycAlaProProiia 
f*f2J- InI J tA f^ sS#rS,cMnHt ^iy«-«u^uLauThrArgAapOlyOtyAanA3nAaa 
ly 5 t ^ l V. Xl-P ^ A f 9Pr * ly0l ^ lyM ^^^*«n«P*f9«"<»l««-auTYctys 
TyrLy.ValValLy«xlaOluProLauOlYV«uitfcothrLy>AULy«ArgAf^alvalGlnAr, 
GluLyaArsA^lOlyriaOlyAlatauPhaLauOlyPhaLauoiyAlaAlaOlySafWfMETGly 
AiaAUSarHCTtnrLauthrvaloinAlaArgoinUutauSarotyllaValGlnGlnGlnAanAan 
UauLauArgAlallaGl^laoirtSlnHtaUuUuOlnLauthrValXfpOlytlatyaCtnLauOln 
AlaAxgUaLauAUValciuArgTycLauLyaAapoinoifiUuLauoiyxiatrpolyCyaSaraiy 
LyaLaunaCy«ThmrAUvalProTrpAinAUSacTrp3acAanLy»8af tauC tuC lnr I atrp 
AanHUThrthrtrpMBTOtuTrpAapArqoluxiaAanAanTyrTttfSar 
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PhaAsitt yTnroiyProcysThrA S nv«ls.cThr V «lGlnCYSTnrHlsciyn.AwCiiJ™I 
n|-«u^L«uAanoly^ 

AspAanAULy»ThrneU.valoinL«uA»nthrS«cvalGluIl.A«ncy«hrAriptSsSJn 

Asn^Ar^lnAl*Hl S CYlAinri.S«rAr9AULy,Tf P A«nAUThfLtuLy»OlnIleAlaS« 
LysL.^r^luOlftPheolyMnAsnLyiThflleil.Ph.tysolns.cS.rclyowJs^ 

ThrTrpPheAsnS«rthrTrps«rThrOluOlys«fAsnAsnxhrOluOlyS«rAspThrIleThrLau 
ProCy»ArgIl.Ly3Glrtf>h«l.AsnMm^^^ 

Sarc ^Inll.ArgCysSerSerAsnlUThfGlyt.uLauL.lT^ArgAl^yG IvAiMsMin' 

"nClYS-CGluXlaPhaArgPrcXHyGlyGlyAspM^^ 

WysvalValLystlaGluProCauClmui^ 

C utyiArgAlaValGlyllaGlyAlaL.uPhaUauGlyPh.LauOlyAlaAUGlySacTnrHETC 

LeuLauArgAlallaGluAUOlnoinHliLautauOlnUuThrVaiTrpGlyllaUysGlnLeuGln 
AlaArgllaLauAUValGluArgTyrtauuysAspGlnGlftLauLauoiyluTrpGiycySa^ 

assist 

AsnHtsThrthrTrpMETOluTrpAspArgGluIleAanAsnTyrThrsac 



ou 



HETArgClnAlaHlsCyaAsnriasafAfgAlaUystrpAsnAlaThrLautYsGlnlUAUsar 
LyaLauArsaiuOlnPhaOlyAanAanuyaTnrnallaPhaLysClnSacSacOlyGlyAapPfoGlu 
HaValThrMtaSacPheA«ncysGlyGlyGluPha»h8TyrCy«AanSarthcGlni.aupnaAansar 
ThrtrpPhaAansarTnrTrpSacThrOluGlySarAanAanTnrOluolysarAapThcllatnrLatt 
ProCysArgllaLysGlnPhalleAanHETTrpOlnaiuVaLGlyLyaAlaMETTyrAlaProPralla 
sacGlyGlnllaAcgCysSacSarAanllalhrGlytauLauLauThrArgAspOlyGlyAanAanAan 
AanaiysacolullaPhaArgProGlyOlyGlyMpwtArgAspAjfttrpArgSarGluLauryctyt 
TyrLyaV«lV«lLysIlaOluProLauoiyValAla*roThrLysAULysAcgArgVaWalGlnArg 
GHH.ysArgAlaValGlyllaGlyAULauPtiaLauOlyph«LauGlyAlaAlaGlySacTHrHeTOly 
AlaAUSar«BTthfLauThcValGlnAi«AcgoinLaui.auSarOlyIlaValOlnOlnGlnAanAaii 
LeuLauArgAlaIlaGluAlaClnGlnHlst.auUauOlia.auXhrVampGlyIlaLysGlnLauGln 
AlaArgllaLatiAlaValGluArgTyrLauLyaAapOlnGlnLauLauGlyxteTrpGlyCysSacCly 
LyaLauIlaCysThrThrAlavalProTrpAanAlaSartrpSarAanLyasacLauGluGlnllatrp 
AanMlaThrThcTrpMETGiuTrpAapArgoiullaAanAanTyrrnrSar 
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ou 

METTyrAlaPrcProlla 

SerOiyGinlleArgCysSerSerAsnlUThrGlyLeuLeuLeuthrAfgAspGiyciyAsnAsnAsn 
AsnGXySerGluIlePheArgProGLyGlyGiyAspMETAcgAspAsnTrpArgSecGiuLeuTyrLys 
TyrLysvaiValLysiieGiuPcoLeuClyvaiAldProxhrLysAiaLysArgArgvalValGlnArg 
GluLysArgAlaValGlylleGiyAlaLeuPheL«uGiyPheLeuGlyAiaAiaGlySerThrMETGly 
ALaAUSerMETtrirLeuThrValGLnAiaArgGLnteuLeuSerGlylieValGlnGInGlnAanAsn 
LauLeuArgAUIleGluAUGinGlnMlsLeutauGlnLeuXhrVaLTrpGlylieLysGinLauGln 
AlaArglleLeuAiaVaiGiuAcgTyrLeuLysAspGinGlnLtuLtuGlyrieTrpGiyCYsSarGlY 
LYsLauIleCysinrThrAlaVaiProTrpAsnAlaSacTrpSerAanLysSecLeuGluCinllaTrp 
AsnHisThrxnrtrpMETGiuTrpAspArgGlurleAsnAsnTyrTnrSec 



ou 



mtysvalvalLym^uPcou.uclyValAlaS 

^•"A^AUIleGluAlaGlnGlnHlsLauLauOlm..^ 
AlaArgllaLauAlaValCluArgtyrLauLys^ 

AsnMlaThcXhctrpMETOluTrpAapArgciunaAanAsritycThrSac. rtsuoIUGinileTrp 



Vecteur d'expression comprenant un gene cddant pour une proteine d'enveloppe d'un virus du SI DA 
telle que definie dans la revendication 1 en aval d'une sequence de promoteur permettant la 
transcription, la traduction et, par consequent, I'expression de cette proteine d'enveloppe dans une 
culture note. 

Vecteur d'expression selon la revendication 2, dans lequel ce gene codant pour une proteine 
d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante : 
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GTGTGGAAGGAAGCA 

ACCACCACTCTATTTTGTGCATCAGATCCTAAACCATATCATACACACGTACATAATCTTTOGGCCACA 

CATGCC7GTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGTAAATGTGACAGAAAATTTTAAC 

ATGTGGAAAAATGACATGGTAGAACAGATGCATCAGGATATAATCAGTrrATGGGATCAAAGCCTAAAO 

CCATGTCTAAAATTAACCCCACTCTCTGTTAGTTTAAAGTGCACrGATTTGAAGAATGATACTAATACC 

AATAG T ACT AGCGGG AG AATG ATAATGG AG AAAGGAG AG ATAAAAAACTGCTCTTTCAATATCAGCACA 

AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTtATAAACTTGATATAATACCAATAGATAAT 

G A t AC T ACC AGCT A T ACGTTC AC AAGTTGT AACACCTCAGTCATT ACACAGGCCTGTCC AAACX3T ATCC 

TTTCAGCCAATTCCCATACATTArraTGCCCCGGCTGGTTTTGCCATTCT^ 

TTCAATGGAACAGGACCATCTACAAATGTCAGCACAGTACAATCTACACATCGAATTAGGCCAGTACT 

TCAACTCAACTGCTCTTAAATGCCAGTCrAGCAGAAOAAGAGGTAGTAATTAGATCrGTCAATTTCA 

GACAATCCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAAtTGTACAAGACCCAACAAC 

AATACAAGAAAAAAAATCOTATCCAGAGGGCACCAGGGAGAGCATtTGTTACAAT 

AAtATGAGACAAGCACATTCTAACATTAGTAGAGCAAAATCGAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAOCAAXCCTCAGGAGGGGACCCAGAA 

ATTGT AACCXACACTTTTAATTCTGGAGGGGAATTTTrCTArtCT 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTCAAGGAAGTGACACAATCACACTC 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTCCTATTAACAAGAGATGGTGGTAAXAACAAC 
AATGGGTCCGAGAXCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAAXTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAAXAGGAGCTTTGrrCCTTCGGTTCTT^ 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTAtT G T C t GG TATAGTGCAGCAGCAGAACAAT 

TTGCrGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGOGC^ 

GaVAGAATCCTGCCTGTCG^CATACCTAAAOOATCM 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTCGAGTAATAAATCT 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



ou un Equivalent de celle-ci 

Vecteur d'expression selon la revendication 2, dans lequel ce gene codant pour une proteine 
d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante : 

TGTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTCTGCCCCGGCTGGTTTtGCGATTCTAAAATGTAATAATAAGACG 
TTCAATGGAACAGGACCATGTACAAATCTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 
TCAACTCAACTCCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 
GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 
AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 
AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAAXTTGGAAATAATAAAACAATAATCTTTAAGCAATCCXCAGGAGGGGACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTCGAGGGGAATTTTTCTACrGTAATTCAACACAACTGTTTAATAGT 
ACTTCGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTCAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTCGTGCAGAGA 
GAAAAAAGAGCAGTGCGAATAGGAGCTTTGTTCCTTGGGTC 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTG AGGGCTATTG AGGCGC AAC AGCATCTG T TGCAACTCACAGTCTGGGGCATC AAGCAGCTCCAQ 
GCAAGAATCCTGGCTGTGGAAAGATACCrAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 

aaactaatt?ccaccactcx:tgtgccttggaatgctagttggagtaataaatctc^ 
aatcacacgacgtggatggagtgggacagagaaattaacaattacacaagc 



ou un equivalent de celle-ci 
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5. Vecteur d'expression selon la revendication 2, dans lequel ce gene codant pour une proteine 
d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivantes : 

ATGAGACAAGCACATWTAACATTAGTAGAGCAAAATGG 
AAATTAAGAOAACAATTTGGAAATAATAAAACAATAATCTtTAAOCAATCCTCAGGA GGGCAC CCAG^ 

ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACT^ 
ACTTOGTCTAATAGTACTrCGAGTACTGAAGGGTCAAATAACACTGA 
CCATCCAGAATAAAACAATTTATAAACATOTGCCAGGAAGTAOQAAAAGCAATCT 
AGOGGACAAATTAGATGTTCATCAAATATTAC^GGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAG ACCTOG AGG AGGAGATATGAGGGACAATTGG AG AAGTG AATTA t ATAAA 
T ATAAAGTAOTAAAAATTCAACCAXTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAG AGA 
GAAAAAACACCAGTGGGAATAGCAG CX 1 jXiXXCCIlUCGI rC T T O WAG CAGCAGGAAGCACTATOGGC 
GCAOCGTCAATOACGCTCACOGTACAGCCCAOACAATTATOT^ 
TTGCTGAGGGCTATTGACGCGCAACAGCATCTGTTOCAACTCACACTCTOGGGCAT^ 

OCAAGA A t CC TGG C T C TG G AAAG ATACCTAAAGGATCAACAGCTCCTOGGGA 1 1 l U^OO I 

AAACT AATTTGCACCACTGCIGTCCCTTCGAATGCT AGTTGGAGT AATAAATCTCTCG AAC AG A TTTOG 

AATCACACGACGTCGATGCAGTCGGACAGAGAAATTAACAATTACACAAGC 



20 

6. Vecteur d'expression selon la revendication 2, dans lequel le gene codant pour une proteine d'envelop- 
pe d'un virus du SIDA est un g£ne comprenant la sequence de nucleotides suivante : 



25 ATCTATCCCCCTCCCATC 
AGCGGACAAATTAG ATGTT CATCAAATATTACAGGGCTGCTATTAACAAGAGATCGTGGTAATAACAAC 
AATGGGTCOGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAAnGGAGAAGTG AATTATATAAA 
TATAAAGTAGTAAAAApGAACCAXTAGGACTAGCACC« 

GAAAAAACAGCAGTOGGAATAGGAGCTI W I ICCi lliGCTTCTTGGGAGCAGCACCAAGCACTATCGGC 
30 GCAGCGTCAATCACGCTGACOGTACAGGCCAGACAATTATTGTCTGOTATAGTGCAGCAG 
TtGCTGAGGGCXATTGAGGOGCAACAOCATCTGTTOCAACrCACAGX 
GCAAGAA ICCTOGCTGTOGAAAGATACCTAAAOGATCAACAGCrCCT OOGQ ATTTCOGGTT^ 
AAACTAATTTGCACCACTOCTGTOCCTIOGAATGCTAGTTGGAGTAATAAATCTCT^ 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 

35 

ou un equivalent de celle-ci. 

7. Vecteur d'expression selon la revendication 2, dans lequel ce gene codant pour une proteine 
40 d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante : 



ATGAGGGACAATTGG AGAAGTG AA XT A I ATAAA 

**^***^rc^rcAcccTOAOttjTACAflfyTafl> ri a tt attot c cg ota ta mnr?ifiCT^*MCTiAT 

AATCACAOGAOGTGGATOGAGTGGGAGAGAGAAATTAACAATTACACAAGC 



50 



8. Vecteur d'expression selon I'une quelconque des revendication 2 a 7, qui est un plasmide capable de 
55 se reptiquer dans des bacteries gram-negatives et/ou gram-positives. 

9. Vecteur d'expression selon la revendication 8, qui est capable de se repliquer dans une souche 
d'E.coli. 
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10. Vecteur d 'expression selon la revendication 8, qui est capable de se rgpliquer dans une souche de 
B.subtilis. 

11. Vecteur d'expression pEV1, -2 ou -3/env. 44-640 

5 

12. Vecteur d'expression pEV1, -2 ou 3/env. 205-640. 

13. Transformant portant un vecteur d'expression selon Tune quelconque des revendications 2 a 12. 
70 14. Transformant selon la revendication 13, qui est une souche d'E.coli. 

15. Transformant selon la revendication 14, qui est une souche d'E.coli MC 1061. 

16. Transformant selon la revendication 13, qui est une souche de B.subtilis. 

75 

17. Transformant selon la revendication 13, qui est une cellule de mammifere. 

18. Procede" de preparation d'une proteMne d'enveloppe d'un virus du syndrome d'immunoficience acquise 
selon la revendication 1 , consistant a : 

20 transformer une cellule note avec un vecteur d'expression selon Tune quelconque des revendica- 

tions 2 a 12 ; 

cultiver cette cellule hote de fagon que cette proline d'enveloppe du SIDA soit exprim^e ; et 
extraire et isoler cette proline d'enveloppe du SIDA. 

25 19. Procede selon la revendication 18, dans lequel le vecteur d'expression est pEV1, -1, -2 ou -3/env.44- 
640 

20. Procede selon la revendication 19, dans lequel le vecteur d'expression est pEV1, -2 ou -3/env. 205-640. 

30 21. Procede de detection dans le sang humain de la presence d'anticorps pour I'agent 6tiologique viral du 
SIDA, qui consiste a mSlanger une composition contenant une proteine d'enveloppe d'un virus du 
SIDA, selon la revendication 1 , avec un echantillon de sang humain et de determiner si cette proteine 
d'enveloppe du SIDA se lie aux anticorps du SIDA presents dans I'echantillon de sang. 

35 22. Procede selon la revendication 21 qui consiste a utiliser ('analyse par "Western Blotting". 

23. Procede selon la revendication 21 qui comprend I'utilisation d'une technique ELISA, dans laquelle une 
proteine d'enveloppe d'un virus du SIDA, selon la revendication 1, est appliqu^e sur une phase solide 
et mise en contact avec I'echantillon et, apres lavage, mise en contact avec une IgG non humaine 

40 marquee par une enzyme. 

24. Procede* selon la revendication 21 , dans lequel on utilise la Methode du Double Antigene. 

25. Procede pour la determination du virus du SIDA, dans lequel on utilise des anticorps contre une 
45 proteine d'enveloppe d'un virus du SIDA, selon la revendication 1. 

26. Procede selon la revendication 25, dans lequel I'antigene present dans I'echantillon et une proteine 
selon la revendication 1, sous forme marquee entrent en competition avec un anticorps contre une 
proteine selon la revendication 1 . 

50 

27. Procede selon la revendication 25, dans lequel on applique une methode sandwich en utilisant deux 
anticorps contre une proteine selon la revendication 1 . 

2a ProcSde* selon la revendication 27, dans lequel un anticorps est sur une phase solide et ('autre 
55 anticorps est marque. 

29. Procede selon la revendication 27, dans lequel on utilise deux anticorps monoclonaux differents. 
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30. Vaccin declenchant I'immunite au SIDA comprenant comme ingredient actif une proteine selon la 
revendication 1 . 

31. Anticorps formes contre une proteine selon la revendication 1. 

32. Anticorps selon la revendication 31 , qui sont des anticorps monoclonaux. 

33. Utilisation d'une proteine selon la revendication 1, pour la preparation d'un vaccin d'immunisation 
protectrice. 

34. Utilisation d'une proteine selon la revendication 1 pour detecter dans le sang humain la presence du 
virus du SIDA. 

Revendlcations pour I'Etat contractant sulvant : AT 

1. Procede pour preparer une proteine d'enveloppe d'un virus du syndrome de I'immunodeficience 
acquise (SIDA), essentiellement exempte d'autres proteines, qui consiste : 

a transformer une cellule note avec un vecteur d'expression comprenant un gene codant pour une 
proline d'enveloppe d'un virus du SIDA ayant la sequence d'acides amines suivante : 



ValTrpLysGluAla 

ThrThrThrUeuPheCysAlaSerAspAlaLysAlaTyrAspThrGluVamisAsnValTrpAlaThr 
KisAlaCysValProThrAspProAsnProGlnGl^ 
MRTTrpLysAsnAspMETValGluGlrtftETHisGluAspIle^ 
ProCysValLysl^uThrProLeu^sValSerLeui-ysCysTh^^ 

AsnSerSerserGlyArgMKTIleMETGluLysOlyOluIleLysAsnCysSerPheAsnlleSerThr 
SarlleArgGlyLysValGlnLysOluTyrAlaPhePheTyrLysLeuAspIlelleProIleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsn^ 

PhaGLuProIleProlleHlsTyrcysALaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThWa 
SerThrGlrU-euLeul*euAsnGlyserLe^ 
AipAsnAlaLysThrllelleValGinUuA^ 

AsnThrArgLysLyslleArgIleGlruvrgGlyPrc«lyArgAlaPh©ValThrIleGlyLysIle01y 

A8nMBTArgGlnAlaHisCysAsnlleSerArgAlaLystrpAsnAlaThrl^ui.ysGlnIleAlaSer 

LysLeuArgGluGlnPheGLyAsnAsnLysThrlU^ 

IleValThrHisSerPheAsnCysGlyGlyGluPh^^ 

ThrtrpPheAsnserThrTrpSerThrGluGlyS^ 

ProcysArglleLysGlnPhelleAsnNETTrpGlnGluValGlyLysAlaMBTTyrAlaProProIle 

serGlyGinlleArgcysSerSerAsnlleThrGlyLeuie^ 

AsnGlySerGluIlePheArgProGlyGlyGlyAs^^ 

TyrLysValValLyslleGluProLeuGlyVaUlaProThrLysAlaLysArgArgValValGlnArg 

GluLysArgAlaValGlylleGlyAlaLeuPhel^uGlyPte^ 

AlaAlaSerKETThrLeuThrValGlnAla^ 

LeuLeuJ^gAlalleGluAlaGlnGlittisl^^ 

AlaArglleLeuAlaValGluArgTyrLeuLysAs^ 

Lysl^unecysThrThrAiaValProTrpAsnAlaSert^ 

AsnHlsThrThrTrpHETGluTrpAspArgGluIleAanAanTyrThrSer 
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cysProLysValSer 

PheOluProlleProlleHisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysthr 

PheAsnGlyThrGlyProCysThrAsnValSerThr^^ 
SerThrGlnLeuL^ui^uAsnGlySerLeuA^ 

AspAsnAlaLysThrllelleValGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnThrArgtysLyslIeArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLyslleGly 
AsnMBTArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProOlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerrhrGLnLeuPheAsnSar 
ThrTrpPheAsnSerThrtrpSerThittluGlySerAs^ 

ProCysArglleLysGlnPhelleAsnMETTrpGlnGiuValGlyLysAlaMBTTyrAlaProProIle 
ScrGlyGlnlleArgCysSerSerAsnlleThrGlyl^uLeiU-euThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMBTArgAspAsnTrpArgSerGluLeuTyrUys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeiKSlyAlaAlaGlySerThrMBTOly 
AlaAlaSerKETThrLeuThrValGlnAlaArgGln^^ 

Leul^uArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlyileLysGlnLeuOln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlycysSeroly 
LysUeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMKTGluTrpAspArgGluIleAsnAsnTyrThrSer 

ou 

MBTArgGlnAlaHlsCysAanlleSerArgAlaLysTrpAsnAlaThrLeuLysGInlleAlaSttr 
LysLeuArgGluGlnPheGlyAsnAsntysthrllellePheLysGlnSerSerolyGlyAspProOlu 

ileValThrHisSerPheAsncysolyGlyGluPhePheT^ 

ThrTrpPheAsnSerThrtrpSerthxtJluGlySerAsnAsnThrGluGlySerAspTh^ 

ProcysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMBTTyrAlaProProIle 

SerGlyGlnlleArgcysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 

AsnGlySerGluIlePheArgProGlyGlyGlyAspMBmgAspAsnTrpArgserGluLeuXyrtys 

TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgvalVa lGlnA rg 

GluLysArgAlaValGlylleGlyAlaLeuPhei^uGlyPheLeuGlyAlaAlaGiyserthrMBTGly 

AlaAlaSerMETThrLeuThrValGlnAlaArgGi^ 
LeuLeuArgAlalleGluAlaGlnGlnHisL^^ 

AlaArglleLeuAiaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpOlyCYsSeraiy 
LysLeuIleCysThrThrAlaVaiProrrpAshAlaSerTrpSerAsnLysSerLeuGli^lnlleTrp 
AsnHisThrTUrTrpMETGluTrpAspArgGiuIleAsnAsnTyrThrSer 

-ou 

MBTTyrAlaProProlle 

SerGlyGlnlleArgCysSerSerAsnlleXhrGlyLeuLeuLeuXhrArgAspGlyGlyAsnAsnAsn 
AsnclySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyValAlaProm 

GluLysArgAlaValGlylleGlyALaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGLnl^uLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrteuLysAspGlnGlnLeuLeuGlylleTrpGlycysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHlsThrThrTrpMETGluTrpAspArgGlulleAsnAsnTyrTnrSer 
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ou 

MBTArgAspAsnTrpArgSarGluLeuTyrLys 

TyrLysValValLyslleGluProLeu^^ 
GluLysArgAiaValGlylleGlyAlaUuPh^^^ 

AlaAiaSerMBTThrl^uThrValOlnAlaJUrgGlnLeuLeuSerGlylleValGlnGlnOinte 
Leul^uArgAlaIleGluAlaGlnGlnKlsLeuLeuGlriLeuThrValTrpGlyileLysGlnLe« 
AlaArglleLeuAlaValGluArgTyrUeuLysAapG InGlnLeuLeuG lyl UTrpGlyCysSarGly 

AsnHlsThrthrTrpMETGluXrpAspArgGluiieAsnAsnTyrThrSer 

en aval d'un promoteur permettant la transcription, la traduction et I'expression de cette proteine 
d'enveloppe dans la cellule note ; a cultiver cette cellule note de fagon a exprimer ia proteine 
d'enveloppe d'un virus du SIDA ; et a extraire et a isoler la proline d'enveloppe d'un virus du SIDA. 

2. Procede selon la revendication 1 , dans leque! la cellule note est une bacterie. 

3. Procede* selon la revendication 2, dans lequel la bacterie est E. coli. 

4. Procede selon la revendication 3, dans lequel le plasmide est pEV1 , -2 ou -3/env 44-640. 

5. Procede* selon la revendication 3, dans lequel le plasmide est pEV1 , -2 ou -3/env 205-640. 

6. Procede pour preparer un vecteur d'expression comprenant un gene codant pour une proteine 
d'enveloppe d'un virus du SIDA, proceed qui consiste a construire un vecteur d'expression portant un 
site d'insertion, dans lequel on peut inserer un gene codant pour une proline d'enveloppe d'un virus 
du SIDA selon la revendication 1 , le site d'insertion se trouvant en aval d'un promoteur permettant la 
transcription, la traduction et done I'expression de la proteine d'enveloppe dans une cellule note. ; 

7. Procede selon la revendication 6, caracteVise" en ce qu'on utilise en tant que gene codant pour une 
proteine d'enveloppe du virus du SIDA un gene comprenant la sequence nucleotidique suivante : 



56 



EP 0 199 301 B1 



GTGTGGAAGGAAGGA 

ACCAGCA eiCtAT TT rOT UC ATCAGATGCTRAAGCATATGRTACAGAGGTACATA AIVj ' i 1 IUjUC CACA 
CATGCCTGTCTACCCACAGACCCCAACCCACAAGA 

ATGTGGAAAAATG ACATGGTAGAACAGATGCATGAGGATAT AATCAU'l T T A ITGGGATCAAAGCCTAAAO 

CCATGTGTAAAATTAACCCCACTCTUTGTTAGTTTAAAGTGC^ 

AATAGTAGTAGOCGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCT 

AGCATAAGAGGTAAGGTGCAGAAAGAATATGCA I 1 T I T T'l T ATAAACTTGATATAATACCAATAGATAAT 

TTTOMCCAATTCCCATAC ATTA TT CTG CCCOGG CTGCTTTTG O^ 

TTCAATOGAACACGACCATGTACAAATGTCAGCACACTACAATGTA 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAG 

GACAATGCTAAAACCATAATAGTAOtf^r^^ 

AATACAAGAAAAAAAATCCGTATCCAGACSGGGACCACa 

AATATGAGACAAGCACATItyTAACATTAGTAGAGCAAAA 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTA 

ATTGTAAOGCaCAGTTTTAATTGTCyaVOGCXSA ATX" 

ACTTGGTTTAAT AGTACTTGGAGTACTGAAGOGTCAM 

CCATGCAGAATAAAACAATTTATAAACATCTGGCAGQ 

AGCCGACAAATTAGATGTTCATCAAATATTACAGGGCTGC^ 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGA 

TATAAAGTAOTAAAAATTGAACmTTAGGAGTAGCACCCA^ 

GAAAAAAGAGCAGTGGGAATAGGAG CrrTUT ICCTTGGG 1 TC 1 lU^ AGCAGCAGGAAGCACTATGGGC 

GOtfXXrrCAATGAOCXrrGACGGTAC^ 

TTGCTGRCGGCTATTGAgGOGCRACAGC^TCTGTTOCAACTa 

CCAAGAAIXXTOGCTOTGGAAAGATACCTAAAGGATCAACAGC^ IbCl C T GG A 
AATCACAOGAOCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAACC 

ou un de ses Equivalents. 

8. Precede selon ta revendication 6, caracterise en ce qu'on utilise en tant que gene codant pour une 
proteine d'enveloppe d'un virus du SI DA un gene comprenant la sequence nucleotidique suivante : 

TUTCCAAAUGTATCC 

TTTGAGCCAATTCCCATACATTATTGTCCCCCGGCTCGTTTTGOC^ 
TTCAATOGAACAGGACCATGTACAAATGTCAGCACAGTACAA 
TCAACTGAACTGCTGTTAAATGGCAGTCTAiGCAro 
GACAATGCTAAAACCATAATAGTACAGCTGAACACATCT^ 

AMACMtfaUUUUUUUlTCOgrATOCAfflyg^ IA CAATAG G AAA A ATRGGA 

AATATGAGACAAGCACATTCTrAACATTAGTAGAGCAAAATGGM 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCT^^ 

A I TO 1 AAGGCACAG I 1 1 TAATTGTGGAGGGQUVTiTl 1'LTACTGT AATTCAACACAACTUlTr AATAGT 

ACTTGCnnTAATAGTACTTGGAGTJU^Q 

CCATCCAGAATAAAACAATTTATAAACATGTt^^ 

AGOKACAAATTAGATGTTCATCAMTATTACKGGCTGCTATT^ 

AATGGGTCCGACATCHTCAGACCTC»AGGAG 

TATAAAGTAGTAAAAATTGAACCATTACyaCTA^ 

GCAGCGTCAATGAOGCTGACGGTACAGGCCAGACAA 
raSC T GA GGGC TATTO A£XjOGCAACAGC AT CT GTTC 
GCAAGAATCCTGGCTCTGGAAAGATACCr^^ 
AAACTMTTTGCACCACTGCrGTCCCTT^^ 

AATCACACGACXITGGATCGAGTGGGACAGAGAAATT7^CAATTACACAAK 



ou Tun de ses Equivalents. 
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9. Procede selon la revendication 6, caracterise en ce qu'on utilise comme gene codant pour une proteine 
d'enveloppe du virus du SIDA un gene comprenant ia sequence nucleotidique suivante : 

MOMACAAGCACATTGTAACATTMTAGA 
AAATTAAGAGAACAATTTGGAAATAA^ 

ATTCTAACXXACAGTTTTAATTGT06AGGGGAATTTTTCTA 
ACTTGGTTTAATAGTACTTGGAGTACTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTA^^ 
AQCGCACAAATTAGATGTTCATCAAAra^ 
AATGGCTCCGAGATCTTCAGACCTQCW 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAOT 

GCAGCCTCAATGACGCTGACGGTACAGGCCACa 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTCTTGCAAC^ 
GCAAGAATCCTGGCTgTGGAAAGATRCCTAAAOGATaUVC^ 
AAACTJVATTTCCACCACT QC TCT GCC ra 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 

20 ou Tun de ses equivalents. 

10. ProcEdE selon la revendication 6, caractErisE en ce qu'on utilise comme gene codant pour une proteine 
d'enveloppe d'un virus du SIDA un gene comprenant la sequence nucleotidique suivante : 



70 
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ATGTATGCCCCTCCCATC 

AOCGCACAAATTAGATCTTCATa^ 
AATOGGTCCCAGATCTTCACACCTGGAGGAGG^ 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCJ^^ 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTW 

GCAGOGTCAATGAOGCTGAOGGTACAGGCCAGACAArr AT TOTClXXiT ATAGTCCAGCAGCAGAACAAT 
TTQCTGAGGGCTATTUAGGCGCAA 

GCRAGAATttTGQCTGTGQM^AGAtACCTAAAGGATCAA TOCtC t O Bk 
AAACTAATTTOCACCAGI QC TGTGCCTTOCAAT ^ 

AATCACACGACGTGGATGGAGTGGG ACAG AG AAATTAACAATTACACAAOC 



ou Tun de ses Equivalents. 

40 11. Procede selon la revendication 6, caracterise en ce qu'on utilise en tant que gene codant pour une 
proteine d'enveloppe d'un virus du SIDA un gene comprenant la sequence de nucleotides suivante : 



ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
45 TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACXCA 

GAAAAAAGAGCAGTGGGAATAGGAG C 1 TTGTTCCT T CGGTTCTTGG GAGCAGCAGGAAGCACTATGQGC 

GCAGOCTCAATGAOGCTGAOGGTACAGGCCAGACAATTATTGTCTG 

TTCCTGAGGGCTATTOAGTOGCAACAG 

GCAAGAATCCTG G CT G TG G AAAGATACCTAAAGGATCAACAGCTCCTGGG ^ 
so AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAG^ 

AATCACAOGACXTGGATGGAGTGGGACAGAGAAATTAAaUVTTACACAAGCT 
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ou I'un de ses Equivalents. 

12. Procede selon Tune quelconque des revendications 6 a 11, dans lequel le vecteur d'expression est un 
plasmide pouvant subir une replication dans des bacteries gram-negatives. 
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13. Proc^de selon la revendication 12, dans lequel le plasmide peut subir une replication dans une souche 
de E. coli. 

14. Procede pour preparer un transformant portant un vecteur d'expression, qui comprend un gene codant 
5 pour une proteine d'enveloppe d'un virus du SIDA, ce procede consistant a transformer un micro- 

organisme avec un vecteur d'expression obtenu selon Tune quelconque des revendications 6 a 13, et a 
cultiver le micro-organisme transform^. 

15. Procede selon la revendication 14, dans lequel le micro-organisme est une souche de E. coli. 

70 

16. Procede selon la revendication 15, dans lequel le micro-organisme est une souche de E. coli MC 1061. 

17. Procede pour detecter dans le sang humain la presence d'anticorps contre I'agent etiologique viral du 
SIDA, qui consiste a melanger une composition contenant une proteine d'enveloppe du virus du SIDA 

rs obtenue selon la revendication 1 , avec un echantillon de sang humain, et a determiner si la proline 
d f enveloppe du SIDA se lie aux anticorps anti-SIDA presents dans I'echantillon sanguin. 

1a Procede selon la revendication 17, qui consiste a utiliser une analyse par "Western Blotting". 

20 19. Procede selon la revendication 17, qui consiste a utiliser une technique de liaison enzymatique Elisa, 
dans laquelle une proteine d'enveloppe d'un virus du SIDA obtenue selon la revendication 1 est 
appliqu^e sur une phase solide et mise en contact avec I'echantillon et, apr&s lavage, mise en contact 
avec une IgG non humaine marquee par une enzyme. 

25 20. Procede selon la revendication 17, dans lequel on utilise la Methode du Double Antigene. 

21. Procede pour la determination du virus du SIDA, dans lequel on utilise des anticorps contre une 
proteine d'enveloppe d'un virus du SIDA obtenue selon la revendication 1. 

30 22. Procede selon la revendication 21, dans lequel I'antigene present dans I'echantillon et une proteine 
obtenue selon la revendication 1 sous forme marquee entrent en concurrence avec un anticorps contre 
une proteine obtenue selon la revendication 1 . 

23. Procede selon la revendication 21, dans lequel on utilise une methode sandwich en utilisant deux 
35 anticorps contre une proteine obtenue selon la revendication 1. 

24. Procede sleon la revendication 23, dans lequel un anticorps se trouve sur une phase solide et I'autre 
anticorps est marque. 

40' 25. Procede selon la revendication 23, dans lequel on utilise deux anticorps monoclonaux differents. 

26. Proteine d'enveloppe d'un virus du SIDA, preparee par un procede selon Tune quelconque des 
revendications 1 a 5. 

45 27. Vecteur d'expression comprenant un gfcne codant pour une proteine d'enveloppe d'un virus du SIDA, 
prepare par un procede selon Tune quelconque des revendications 6 a 13. 

28. Transformant portant un vecteur d'expression comprenant un gene codant pour une proteine d'envelop- 
pe d'un virus du SIDA, prepare par un procede selon I'une quelconque des revendications 14 a 16. 

50 

29. Vecteur d'expression comprenant un gene codant pour une proteine d'enveloppe d'un virus du SIDA 
selon la revendication 1, en aval d'un promoteur permettant la transcription, la traduction et done 
I'expression de la proteine d'enveloppe dans une cellule note, 

55 30. Vecteur d'expression selon la revendication 29, dans lequel le gene codant pour une proteine 
d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante: 
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GTGTGGAAGGAAGCA 

AGCRCCRCra 

CATGOTGTGTACCCACAGAC^^ 

CCAW iVjIAAAATTAACCCCACTC 1 1* l^ TT A i blT T A AAGTGCA C I GAT TT UA AGAATGATACTAATACC 
AATAGTAGTAGOGGGAGAATCATRATGC^tfSAAAGGAGAGATAAAAAA C r TC 

MraTAAQAGCTAAOG TCCAGA AAGAAra ^ IATAAACTTGATATAATACCAATAGATAAT 
TTTGACCCAATTCCCATACATTATTGTGCC^ 

TTCAATGGAACA OCaiCCA TCTACAAATGTCACCACAGTACAATGTAC^ 

GAGAATCCTAAAACCATAATAGTACAGCTGAACACATCTGTAG 

AATACAAGAAAAAAAA TCOGTA TCCAGACGG(a\CCAGCX^^ 

AATATGAGACAAGCACATTgrAACATTAGTACAGaUU^ 

A ^TTA AGAGAA CAATTTG GAAATAATAAAACAATAATCTTO 

A TTGTMV<»a CAOTTTTAArrOtG^ 

ACTTOGTTTAATACTACTTGGAOTACTCAAOOGTCAAATAACACTGAA^ 

CCATCCAGAATAAAACAATTTATAAACATC?RX5CAGGAA 

AG CSGACAAA TTAGATOTTCATCAAATATTACJ^ 

AATGGGTCCGAGATCTTCAGACCTGGAGGAOCSAGAXATGAGGGACAATT^ 
raTAAAGracra AAAATO 

QftM^ftftOftCCAGTOGGAATAGGAGLl 1 XU^llXjQOl'lVritR^AGCAGCAGGAAGCACTATGQK 
GCAGQ3 TCAATGAOgCTC^COCTACACGCCMACAA 

AAACTAATTT COtfgA GI^ 
AATCACAG6AGGTGGATCX3AGTGCX*ACA^ 

ou Tun de ses Equivalents. 

31. Vecteur d'expression selon la revendication 29, dans lequel le gene codant pour une proteine 
d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante: 

TOTCCAAAiQOTATCC 

TTTSAGCCAATTCCCATACATTATTGTGCCCOOG C I GGT TT ' IIjC GATTCTAAAATGTAATAATAAGACG 

rcCAATGGAACA GGACCA TCTACAAATGTCAGCACAGTACAA 

TCAACTCAACTGCTGTTAAATGGC3lCmrEAC 

GACAATGCTAAAACCATAATACTACAGCTGAACAa 

AATACAAGAAAAAAAA TCCCTA TCCAGAGGCXg^ 

AATATGAGACAAGCA CATTG TAACATTAGTACAGCAAA^ 

ft AATTA AGAGAAC AATTTG GAAATAATAAAACAATAATCTTTAAGCAATCCT^ 

A TTGTAAOGC ACAGTTTTAATTGTGGACGCjGAAI T TTTLT AL lXJT A ATTCAACACAACTCTTTAAtAGT 

CCATGCAGAATAAAACTATOATAAACATGTCGCACGAACTA 

AGOCCACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAjC^ 
^TCGGTCOGAGATCTTCAGACCTGGAGGAGGAGAT^^ 
TATAAAGTAGTAAAAATTtaUU:C^rrAGC»CXACC^ 
qAAAAAAeaUXSCTOC^ 

TTOCTGA OGGCraCT 
SC^ MTCCT OCCTGTGG AAA^ 

RAACTAATTT GCTC CACTGCTG1XjCLTX\X*AATGCTAGTTOGAGTJ^ 
^TCACAOGACGTGGATGGAGTGGGACAGAGAAATtAACAATTACACAACC 



ou Tun de ses Equivalents 
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32. Vecteur d'expression selon la revendication 29, dans leque! le gene codant pour une proteine 
d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante: 



ATGAGACAAGCACATTGTAACATTAGT^^ 
ATTGraAOCraCAGTTTO 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGOGTCAAATAACA 
CCATC^ 

AATGGGTGCGAGATCTTeAGACCTGGAGGAGGAGATAT^^ 
TATAAAGTAGTA AAAAT TGAACCA 

qAAAAAAGAGCAGTQ GgAA TAGQAG Cl 1 rGTTCCTTGGGT T CTTGGG AGCAGCAGGAAGCACTATOGGC 

GO^O CG TCAATGAOGCTGAOGGTACAGGCC^ 

TTGCTGAGGGCTATTGAGGOGCAACAGCATCTGTTGCAACTCACAC^^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGaTC^ 

AMCTAATTTGGACCACTGCTGTGCCTTGGAATGCXAGTTG^ 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAA 



ou Tun de ses equivalents. 

33. Vecteur d'expression selon la revendication 29, dans lequel le gene codant pour une proline 
-d'enveloppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante: 



ATGTATGCCCCTCCCATC 

AGOCWACAAATTAGATGTTCATCAAATATTACAGGGCTGCT 

AATGGGTCCGAGATCTTCAGACCTCGAGGAGGAGATATGAGGGACAATTG 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAG 

GAAAAAAGAGCAGTGGGAAT AGGAG C 1 1 IGTTCCT l l^AyTTCX ' lXjUi AGCAGCAGGAAGCACTATOGGC 

GCAGCGTCAATGACCCTGACGGTACAGGCQVGACAAT 

TTGCTCA GGGCTATTGAGG OGCAACAGCATCTGTTGCAACTCACA^ 

GCAAGA ATCCTG GCTC1XX>AAAGATACCTAAAGGATCAACAGCTCCTC 

AAAGTAATTT OCACCA CTGCTGIG<^ 

AATCACAOGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



ou Tun de ses equivalents. 

34. Vecteur depression selon la revendication 29, dans lequel le gene codant pour une proteine 
d'enveloppe d'un virus du SIDA est un g£ne comprenant la sequence de nucleotides suivante: 

ATCAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGta AAJ^ TTCAACCATTAGGAGTAGCACCCACCAAGG 

G AAAAAAGAGCAGTGGG AAT AGG AGL lliUllLLl JJUjv* * 1 L i I GGGAGCAGCAGGAAGCACTATOCGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTAT^^ 
TTCCTGAGGGCTATTCAGGCGCAACAGCAT C T 5 rTG CAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCC^ 

AAACTAATTT GCAC CAC1GC iLt 1WAATGCTAGTTGGAGTAATAAATC7C7GGAACAGATTT0G 
AATCACAOGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



35. Vecteur d'expression selon Tune quelconque des revendications 29 a 34, qui est un plasmide pouvant 
subir une replication dans des bacteries gram-negatives. 
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36. Vecteur d'expression selon la revendication 35, qui peut subir une replication dans une souche de E. 
coli. 

37. Vecteur d'expression pEV1 , -2 ou -3/env 44-640. 

38. Vecteur d'expression pEV1 , -2 ou -3/env 205-640. 

39. Transformant portant un vecteur d'expression selon Tune quelconque des revendications 29 a 38. 
70 40. Transformant selon la revendication 39, qui est une souche de E. coli. 

41. Transformant selon la revendication 40, qui est une souche de E. coli MC 1061. 

42. Anticorps produits contre une proteine obtenue selon les revendications 1 a 5 et 26. 

15 

43. Anticorps selon la revendication 42, qui sont des anticorps monoclonaux. 

44. Vaccin declenchant une immunite* au SIDA, comprenant comme principe actif une proteine obtenue 
selon les revendications 1 a 5 et 26. 

20 

45. Utilisation d'une proteine selon la revendication 1 pour preparer un vaccin d'immunisation protectrice. 



25 
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FIGURE 1 

1 ATTCTGCAACAACTGCTGTTTATCCATTTTCAGAATTGGGTGTCGACATAGCAGAATAGGCGTTACTCX; 69 
70 ACAGAGGAGAGCAAGWVATGGAGCCAGTAGATCCTAGACTAGAGCCCTGGAAGCATCCAGGAAGTCAGC 138 

139 ctaaaactgcttgtaccaattgctattotaaaaagtc^ 207 

208 aagccttaggcatctcctatcxx:aggaagaagcgga 276 

277 ctcatcaagtttctctatcaaagcagtaagtaatacatgtaatgcaacctatacaaatagcaatagtag 3 45 

346 cattagtagtagcaataataatagcaatagttgtgtggtccatagtaatcatagaatataggaaaatat 414 

415 taagacaaagaaaaatagacaggttaattgatagactaatagaaagagcagaagacagtggcaatgaga 483 

484 gtgaaggagaaatatcagcacttgtggagatgggggtggagatgcxxk^ccatg^ 552 

553 atgatctgtagtgctacagaaaaattgtgggtcacagtctattatggggtacctgtgtggaaggaagca 621 

622 accaccactctattttgtgcatcagatgctaaagcatatgatacagaggtacataatgtttgggccaca 690 

691 catgcctgtgtacccacagaccccaacccacaagaagtagtattggtaaatgtgacagaaaattttaac 759 

760 ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGATCAAAGCCTAAAG 828 

829 ccatgtgtaaaattaaccccactctgtgttagtttaaagtgcactgatttgaagaatgatactaatacc 897 
898 aatagtagtagcgggagaatgataatggagaaaggagagataaaaaactgctctttcaatatcagcaca 966 
967 agcataagaggtaaggtgcagaaagaatatgcatttttttataaacttgatataataccaatagataat 1035 
1036 gatactaccagctatacgttgacaagttgtaa«cctcagtcattacacaggcctgtcx:aaaggtatcx: 1104 
1105 titoagccaattcccatacattattgtgccccxk^tggttttgcgattctaaaatgtaataataagaot 1173 
1174 ttcaatggaacaggaccatgtacaaatgtcagcacagtacaatgtacacatggaattaggccagtagta 1242 
1243 tcaactcaactgctgttaaatggcagtctagcagaagaagaggtagtaattagatctgtcaatttcacg 1311 
1312 gacaatgctaaaaccataatagtacagctgaacacatctgtagaaattaattgtacaagacccaacaac 1380 
1381 aatacaagaaaaaaaatccgtatccagaggggaccagggagagcatttgttacaataggaaaaatagga 1449 
1450 aatatgagacaagcacattgtaacattagtagagcaaaatggaatgccactttaaaacagatagctagc 1518 
1519 aaattaagagaacaatttggaaataataaaacaataatctttaagcaatcctcaggaggggacccagaa 1587 
1588 attgtaacgcacagttttaattgtggaggggaatttttctactgtaattcaacacaactgtttaatagt 1656 
1657 acttggtttaatagtacttggagtactgaagggtcaaataacactgaa 1725 
1726 ccatgcagaataaaacaatttataaacatgtggcaggaagtaggaaaagcaatgtatgcccctccct 1794 
1795 agcggacaaattagatgttcatcaaatattacagggctgctattaacaagagatggtggtaataacaac 1863 
1864 aatgggtccgagatcttcagacctggaggaggagatatgagggacaattggagaagtgaattatataaa 1932 
1933 tataaagtagtaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagaga 2001 
2002 gaaaaaagagcagtgggaataggagctttgttccttgggttcttgggagcagcaggaagcactatgggc 2070 
2071 gcagcgtcaatgacgctgacggtacaggccagacaattattgtctggtatagtgcagcagcagaacaat 2139 
2140 ttgctgagggctattgaggcgcaacagcatctgttgcaactcacagtctggggcatcm 2208 
2209 gcaagaatcctggctgtggaaagatacctaaaggatcaacagctcx:tggggatttggg^ 2277 
2278 aaactaatttgcaccactgctgtgccttggaatgct^ 2346 
2347 aatcacaogacgtggatggagtgggacagagaaattaacaattacacaagcttaatacactccttaatt 2415 
2416 gaagaatcgcaaaaccagcaagaaaagaatgaacaagaattattggaattagataaatgggcaagtttc 2484 
2485 tggaattggtttaacataacaaattggctgtggtatataaaattattcataatgatagtaggaggcttg 2553 

2623 TCGTTTCAGACCCACCTCCCAATCCCGAGGGGACC^ 2691 
2692 GAGAGAGACAGAGACAGATCCATTCGATTAGTGAACGGATCCTTAGCACTTATCTGGGACGATCTGCGG 2760 
2761 AGCCTGTGCCTCTTCAGCTACCACCGCTTGAGAGACTTACTCTTGATTGTAACGAGGATTGTGGAACTT 2829 
2830 CTGGGACGCAGGGGGTGGGAAGCCCTCAAATATTGGTGGAATCTCCTACAATATTGGAGTCAGGAGCTA 2898 
2899 AAGAATAGTGCTGTTAGCTTGCTCWVTGCCACAGCTATAGCAGTAGCTGAGGGGACAGATAGGGTTATA 2967 
2968 GAAGTAGTACAAGAAGCTTATAGAGCTATTCGCCACATACCTAGAAGAATAAGACAGGGCTTGGAAAGG 3036 
3037 ATTTTGCTATAAGATGGGTGGCAAGTGGTCAAAAAGTAGTGTGG 3105 
3106 AATGAGACGAGCTGAGCCAGCAGCAGATGGGGTGGGAGCAGC ATCTCG AG A 3156 
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FIGURE 2 (3 pages) 

1 50 

HXB-3 MRVKEK YQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATT 

BH-10 

BH-8 F 
LAV K I 
ARV-2 K --GTRRN 

51 100 

HXB-3 TLFCASDAKAYDTEVHNVWATE1ACVPTDPNPQEWLVNVTENFNMWKNDM 

BH-10 

BH-8 

LAV 

ARV-2 R G N 

101 150 

HXB-3 VEQMHEDI ISLWDQSLKPCVKLTPLCVSLKCTDLKNDTNTNSS SGRMIME 

BH-10 
BH-8 

LAV G A NTNSS E M 
ARV-2 Q T N G A NWKEEI 

151 200 

HXB - 3 KGE I KNCSFN I STS I RGKVQKE YAFFYKLD I 1 P I DND- -TTSYTLTS CNTS V 

BH-10 

BH-8 K 
LAV 

ARV-2 T D I N L RN W AST N NYRLIH R 

201 250 

HXB-3 ITQACPKVSFEP IP IHYCAPAGFAILKCNNKTFNGTGPCTNVSTVQCTHG 

BH-10 

BH-8 

LAV A 
ARV-2 T K 

251 300 

HXB - 3 I RP WSTQLLLNGSLAEEE W I RSVNFTDNAKT I I VQLNTSVE I NCTRPN 

BH-10 A Q 

BH-8 D 

LAV A Q 

ARV-2 I D N E A 
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301 350 

HXB - 3 NNTRKK I R I QRGPGRAF VT I GK I GNMRQ- AHCN I S RAKWNATLKQ I AS KLR 
BH-10 S N D 

BH-8 D 
LAV S 

ARV-2 S Y -- H T R IGDIRK Q N E VK 



351 400 

HXB -3 EQFGNNKTI IFKQSSGGDPEIVTHSFNCGGEFFYCNSTQLFNSTWFNSTW 

BH-10 

BH-8 

LAV 

ARV-2 V N MR T N -RLNH 



401 450 

HXB-3 STEGSNNTEGSDTITLPCRIKQFINMWQEVGKAMYAPPISGQIRCSSNIT 

BH-10 K I 

BH-8 K I 
LAV 

ARV-2 K N I I G S 



451 500 

HXB-3 GLLLTRDGG-NNNNGSEIFRPGGGDMRDNWRSELYKYKWKIEPLGVAPTK 
BH-10 - S E 

BH-8 - S E 

LAV 

ARV-2 T VT DT V II 

501 550 

HXB-3 AKRRWQREKRAVGI-GALFLGFLGAAGSTMGAASMTLTVQARQLLSGIVQ 

BH-10 

BH-8 . 

LAV - R 

ARV-2 V M V L 

551 600 

HXB-3 QQNNLLRA I EAQQHLLQLTVWG I KQLQAR I L AVERYLKDQQLLG I WGCSG 

BH-10 G 

BH-8 

LAV 

ARV-2 V R 
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601 650 

HXB-3 KL ICTTAVPWNASWSNKSLEQI WNHTTWMEWDRE INNYTSL IHSL I EESO 
BH-10 NM 
BH-8 NM 
LAV NM 

ARV-2 D DNM Q E D NT YT 

651 700 

HXB-3 NQQEKNEQELLELDKWASLWNWFNI TNWLWY I KLF IMI VGGLVGLR I VF A 

BH-10 

BH-8 

LAV X 
ARV-2 S I 



701 750 

HXB - 3 VLSWNRVRQG YSP LSFQTHLP I PRGPDRPEG I EBEGGERDRDRS I RLVN 
BH-10 

BH-8 I N 

LAV I T 

ARV-2 I R V D V D 



751 



800 



HXB-3 GSLALIWDDLRSLCLFSYHRLRDLLLIVTRIVELLGRRGWEALKYWWNLL 

BH-10 

BH-8 

LAV 

ARV-2 F E R AATIH S 



801 



850 



HXB-3 QYWSQELKNS AVS LLNATA I AVAEGTDR V I E WQEAYRA I RHI PRR I RQG 

BH-8 N LA 

LAV G c 

ARV-2 I W T A R L H 

851 856 

HXB-3 LERILL 

BH-10 

BH-8 

LAV 

ARV-2 L 

" - " designates a deletion of one amino acid. An empty space 
denotes identity with HXB-3 sequence. 
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Figure 5 
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FIGURE 6 A 



*€TArg 

Val LysGI uLysTyrGl nHi sleuTrpArgTii^ ^ 

METIleCysSerAlaThrGluLysLeuTrpValThrValTyrTyrGlyVdIPrbValTrpLysGluAla 
ThrThrThrLeuPhe<^sAlaSerAspA1aLysA]aTyrAspThrGluValHlsAsnValTrpAlaThr 
HisAlaCysValProThrAspProAsnPrdJl^ 

HET TrpLy sAsnAspMETVa 1 G 1 uGl nME TH i sGl uAspI 1 e 1 1 eSerleuT rpAspG 1 nSerleuLys 
ProCysVal LysLeuThrProLeuCysVal SerLeulysCysThrAspLeuLysAsnAspThrAsnThr 
AsnSerSerSerGl yArgHET 1 1 eMETGl uLysGl yGl ul 1 eLysAsnCysSerPheAsnlleSerThr 
Serl leArgGl yLysValGl nLysGI uTyrAI aPhePheTyrLysLeuAspI lelleProIleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVaU 1 eThrGl nAl aCysProtysVal Ser 
PheGl uPro1 1 eProIl eH i sTyrCysAl aProAl aGI yPtieAl al 1 eLeulysCysAsnAsnLysThr 
PheAsnGl yThrGl yProCysThrAsnVal SerThrVal Gl nCysThrHl SGI y I leArgProVal Val 
SerThrGl nLeuLeuteuAsnGl ySerleuAl aGI uGl uGl uVal Val I leArgSerVal AsnPheThr 
AspAsnAlaLysThrllelleValGlnleuAsnThrSerValGluIloAsnCysThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGlr^rgGlyProGlyArgAlaPheValThrlleGlylysIleGly 
AsnHETArgGI nAl aHl sCysAsn 1 1 eSerArgAl aLysTrpAsnAI aThrLeuLysGI nl 1 eAI aSer 
LysLeuArgGl uGl nPheGl yAsnAsnLysThrl lellePheLysGI nSerSerGl yGl yAspProGI u 
IleVal ThrHi sSerPheAsnCysGl yGl yGl uPhePheTyrCysAsnSerThrGI nLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGl uGl ySerAsnAsnThrGl uGl ySerAspThrl leThrleu 
Pr^sArglleLysGlnPhelleAsrifCTTrpGlnGluValGlyLysAlaMETTyrAlaPr^roIle 
SerGl yGl n 1 1 eArgCysSerSerAsnl 1 eThrGl yLeuLeuLeuThrArgAspGl yGl yAsnAsnAsn 
AsnGl ySerGl ul 1 ePheArgProGl yGl yGl yAspHETArgAspAsnTrpArgSerGl uLeufyrlys 
TyrLysVal Val Lysll eGl uProLeuGlyVal AlaProThrlysAl alysArgArgVal Val Gl nArg 
GluLysArgAl aValGl yl 1 eGl yAl aleuPheleuGI yPheLeuGl yAl aAl aGI ySerThrHETGl y 
AlaAlaSei^TThrleuThrValGlnAlaArgGlnleu^^ 

LeuleuArgAl all eGl uAlaGl nGl nHi sLeuLeuGl nleuThrVal TrpGl yll eLysGl nleuGl n 

AlaArglleLeuAl aValGl uArgTyrleulysAspGI nGl nLeuLeuGl yl 1 eTrpGlyCysSerGly 

LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 

AsnHlsThrThrTrp^TGluTrpAspArgGluIleAsnAsnTyrThrSerLeuIleHisSerLeuIle 

GluGl uSerGI nAsnGl nGl nGl uLysAsnGl uGl nGl uLeuLeuGl uLeuAsplysTrpAlaSerLeu 

TrpAsnTrpPheAsnlleThrAsnTrpleuTrpTyrlleLysLeuPhelle^TIleValGlyGlyLeu 

ValGlyLeuArglleValPheAlaVaUeuSerValValAsnArgValArgGlnGlyTyrSerProLeu 

SerPheGl nThrH 1 sLeuProI 1 eProAr gGl yProAspArgProGl uGl y 1 1 eGl uGl uGl uGl yGl y 

Gl uArgAspArgAspArgSer 1 1 eArgLeuVa 1 AsnGl ySe r LeuAl aleul 1 eTrpAspAspLeuArg 

SerLeuCysLeuPheSerTyrHisArgLeuArgAspLeuLeuLeuIleValThrArglleValGluLeu 

LeuGl yArgArgGl yTrpGl uAl aLeuLysTyr TrpTrpAsnLeuLeuGl nTyrTrpSerGl nGl uLeu 

LysAsnSerAl aVal SerleuLeuAsnAI aThrAl all eAI aVal Al aGI uGl yThrAspArgVal He 

GluValValGlnGluAlaTyrArgAlalleArgHisIlePro^^ 

IleLeuLeu 
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FIGURE 6B 

AMINO ACID DISTRIBUTION 
OF AIDS ENV PROTEIN 



Name Number of Residues 

A Alanine 47 

B Aspartic Acid-Asparagine . 0 

C Cysteine 21 

D Aspartic Acid 27 

E Glutamic Acid 49 

F Phenylalanine 26 

G Glycine 58 

H Histidine 14 

I Isoleucine 63 

K Lysine 44 

L Leucine 83 

M Methionine 17 

N Asparagine 60 

P Proline 29 

Q Glutamine 42 

R Arginine 52 

S Serine 57 

T Threonine 60 

V Valine 56 
W Tryptophan 31 

Y Tyrosine 20 
Z Glutaraine-Glutamic Acid 0 
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The present invention relates to an envelope protein fragments of an acquired immune deficiency syndrome (AIDS) 
virus, essentially free of other proteins, with the amino acid sequence: 

ValTrpLysGluAla 

TnrThrThrLeu?^eCysAlaSerAs?AldLysAlaryrAs?ThrclyValHisXsnVdlTrpAlaThr 
HisAlaCysValProinrAspPrcAsnProGlnGluValValLeuValAsriValthrGluAsnP^eAsn 
KSTT f ? Ly s As nAs pHETVa iC L UG 1 r-MCT^ 

PrcCysValLysLeuTJtrProUeuCysValSerLeuLysCysThrAspLeuLysAsnAspThrAsnTr.r 
AsnSerSarSerGlyArgMETIleMSTGluLysGlyGluIleLysAsnCysSerPheAsnlleSerT^r 
SerIleArgGlyLysValGlnLysGluTyrAla?he?heTyrLysLeuAspIleIle?roIleAspAsn 
AspThrThrSerr/rThrLeuThrSerCysAsnThrSerVallleThrGlnAlaCysProLysValSer 
P^^Glu?^oIleProIleKisTyrCysAlaProAlaGlyPheAlaIleLe•iLysCysAsnAsnLysThr 
PheAsnGiythrGlyProCysThrAsnValSerThrValGlnCysThrHtsGlylleArgProValVal 
SerThrGlnLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallleArgSerValAsnPheT^r 
AspAsrAlaLysThrllelleValGlnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnthrArgLysLyslleArglleGlnArgGlyProGlyArgAlaPheValinrlleGlyLysIleGly 
AsnflSTArgGlrJVlaKisCysAsnlleSerAr^^ 

LysLeuArgGluGlaPheGlyAsr^snLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnTnrGluGlySerAspT^rlleTnrLeu 
ProCysArglLeLysGlriPhelleAsnMETTr^ 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerCluIlePheArcProGlyGlyGlyAsoMETAfgAspAsnTrpArgSerCluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValAlaProThrLysAiaLysArgArgValValGlrArg 
GluLysArgAiaValClylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrKiTGly 
AlaAlaSerMETTnrLeuThrValGlnAlaAr^ 

LeuLeuArgAlalleGluAlaClnGlr^isLeuLeuGlaLeuT^rValTrpGiylleLysGlrXeuGln 
AlaArglleLei^laValGluArgTyrLeuLysAspGlnGlnteuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlavalProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 



CysProLysValSer 

PheGluProlleProIleKlsTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThrValGlnCysThrKisGlyHeArgProValVal 
SerThrGInLeuLeuLeuAsnGlySerLeuAlaGluGluGluValVallleArgSerValAsnPhelhr 
AspAsnAlaUysThrllelleValclnLeuAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnThrArgLy5LysIleArgIleGlnArgGlyProGlyArgAla?heValThrlleGlyLysIleGly 
AsnMiTArgClnAlaHisCysAsnlleSerArgAlaLysTrpAsriAlaThfLeuLysGlnlXeAlaSer 
LysLeuArgGluGlriPheGlyAsr^snLysThrXlellePheUysGlnSerSerGlyGlyAspProGlu 
IleValThrHisSerPheAsnCysGlyGlyGluPhcPheTyrCysAshSerThrGlnUeuPheAsnScr 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGIySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleThrGlyUeuLeuLeuthrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGlullcPheArgProGlyClyGlyAspMETArgAspAsnTrpArgSerCluteuTyrLys 
TyrLysvalvalLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGInArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerKETThrteuThrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnKlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSarAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMSTGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 
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10 



15 



20 



25 



M£TArgClnAlaHi5CysAsnIlcSerArgAlaLystrpAsnAlaThrLeuLysGlnIleAlaScr 
LysLeuArgGluClnPheClyAsnAsnLysThrlleliePheLysGlnSerSerClyGlyAspProGlu 
IleValThrHisSerPheAsnCysGiyClyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGinPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
serGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePhcArsProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValvalLysIleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPhcLeuGlyAlaAlaGlySerThrKETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGln^ 

LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLcuAlaValGIuArgTyrLeuLysAspGlnGlnLeuLeuGiylleTrpGlyCysSerGly 
LysLeulleCysThrThrAlavalProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnllcTrp 
AsnKisThrThrTrpMSTGluTrpAspArgGluIleAsnAsnTyrThrSer 



KETTyrAlaProProlle 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLysIleCluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
CiuLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgClnLeuLeuSer^lylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsriAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
30 AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsntyrThrSer 



or 

35 

METArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyValAUProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValOlylleGlyAlaLcuPheLeuGlyPheLeuGlyAlaAlaGlySarThrMETCly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlyIleValGlnGlrK5lnAsnAsn 
40 LeuLeuArgAlalleGluAlaGlnGlnHi'sLeuLeuGlnLeuThrValTrpGlylleLysClnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnclnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpserAsnLysSerLeuGluGlnTieTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer . 



It also relates to an expression vector comprising a gene coding for an envelope protein as defined above, to trans- 
formants and methods for the production of said proteins and a method for detecting the presence of AIDS antibodies 
so in human Wood. 

Background of the Invention 

Rom 1981 to date, there have been more than eight thousand (8,000) people diagnosed as having acquired 
55 immune deficiency syndrome (AIDS) [N.Y Times. A-1 1 January 1 1 , 1985]. AIDS has been characterized by the onset 
of severe opportunistic infections secondary to an effect on the body's immune system [Gottlieb. M.S. et al., "Pneumo- 
cystis Carinii Pneumonia and Mucosal Candidiasis in previously healthy homosexual men: evidence of a new acquired 
cellular immunodeficiency", N. Eng. J. Med. 305, 1426-1431 (1981)]. The disease has been found in male homosexu- 
als, patients receiving blood products, intravenous drug addicts, and individuals originating from Haiti and Central Africa 
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[Pot, P. etaL, "Acquired immunodeficiency syndrome in a heterosexual population in Zaire", Lancet 1 1 , 65-69 (1984)]. 
The causative agent was suspected to be of viral origin as the epidemiological pattern of AIDS was consistent with a 
transmissable disease. At least three (3) retroviruses have been isolated from cultured T-cells of several patients with 
AIDS, or from white blood cells of persons at risk for the disease. A novel human retrovirus called lymphadenopathy- 

5 associated virus (LAV) was discovered and its properties were consistent with its etiological role in AIDS. That virus was 
isolated from a patient with lymphadenopathy and hence the name [Montagnier, L et al. , "A New Human T-lymphotropic 
retrovirus: characterization and possible role in lymphadenopathy and acquired immune deficiency syndromes. In 
Human T-Cell Leukemia/Lymphoma Virus, R.C. Gallo, M. Essex and L Gross, eds. (Cold Spring Harbor, N.Y.: Cold 
Spring Harbor Laboratory) pp. 363-370]. Other human retroviruses, specifically two subgroups of the human T-cell 

10 leukemia/lymphoma/lymphotropic virus, types I and III have been isolated [HTLV I: Poiesz, B.J. et al., "Detection and 
isolation of type C retrovirus particles from fresh and cultured lymphocytes of a patient with cutaneous T-cell lym- 
phoma", PNAS (USA) 77, 7415-7419 (1980); HTLV-III: Popovic, M. et al., "Detection, isolation and continuous produc- 
tion of cytopathic retroviruses (HTLV-III) from patients with AIDS and pre-AIDS", Science 224, 497-500 (1984)]. Still 
another virus, the AIDS-associated retrovirus (ARV), was proposed as the causative agent (Levy, J.A. et al., "Isolation 

15 of lymphocytopathic retroviruses from San Francisco patients with AIDS", Science 225, 840-842 (1984)]. Both the 
HTLV-III and ARV retroviruses display biological and sero-epidemiological properties similar to LAV [Levy J.A. et al., 
supra, Popovic, M. et al., supra]. As seen from the above, at least three (3) retroviruses have been postulated as the 
etiologic agent of AIDS: LAV; ARV; and, HTLV subtypes I and III. 

LAV, HTLV III and ARV-II genomes have been molecularly cloned [Schupbach, J. et al., "Serological analysis of a 

20 subgroup of human T-lymphotropic retroviruses (HTLV-III) associated with AIDS", Science 224, 503-505 (1984); Alizon, 
M. et al., "Molecular Cloning of lymphadenopathy - associated virus", Nature 312, 757-760 (1984)]. The complete 
nucleotide sequence of the proviral genome of LAV, ARV and HTLV III has been determined [Ratner, L et al., "Complete 
nucleotide sequence of the AIDS virus, HTLV III", Naure 313, 277-284 (1985); Sanchez -Pescador, R. et al., "Nucleotide 
sequence and expression of an AIDS-associated retrovirus (ARV-2)", Science 227, 484-492 (1985); Wain-Hobson, S. 

25 et al. , "Nucleotide sequence of the AIDS virus, LAV", Cell 40, 9-1 7 (1 985)]. 

Shaw et al. , Science 226, 1 1 65-1 1 71 (1 984), describes the molecular cloning and analysis of the full-length HTLV- 
III proviral genome comparing various DNA-clones. 

Another analysis of the HTLV-III genom is shown by Muesing et al., Nature HI 450-458 (1985). 

Chang et al., Science 228, 93-96 (1985), describes the expression of small DNA fragments fused to DNA 

30 sequences encoding the XCI protein and p-galactosidase resulting in unpurif ied env polypeptides fused to the \C\ pro- 
tein at their amino termini and to p-galactosidase at their carboxyl termini. 

One reason for the difficulty in determining the etiologic agent of AIDS was due to the reactivity of various retroviral 
antigens with serum samples from AIDS patients. For example, serum samples from AIDS patients have been shown 
to react with antigens of HTLV I and HTLV III [HTLV-I: Essex, M. et al., "Antibodies to Cell Membrane Antigens Associ- 

35 ated with Human T-Cell Leukemia Virus in Patients with AIDS", Science 220, 859-862 (1983); HTLV-III: Sarngadharan, 
M.G. et al., "Antibodies Reactive With Human T-Lymphotropic Retroviruses (HTLV-III) in the Serum of Patients With 
AIDS", Science 224, 506-508 (1 984)]. Envelope gene products of HTLV demonstrated antigenicities cross-reactive with 
antibodies in sera from adult T-cell leukemia patients [Kiyokawa, T. et al., "Envelope proteins of human T-cell leukemia 
virus: Expression in Escherichia coli and its application to studies of env gene functions", PNAS (USA) 81, 6202-6206 

40 (1984)]. Adult T-cell leukemias (ATL) differ from acquired immune deficiency syndrome (AIDS) in that HTLV-I causes T- 
cell malignancies, that is uncontrolled growth of T-cell. In AIDS rather than cell growth there is cell death. In fact this 
cytopathic characteristic of HTLV III was critical to determining ultimately the specific retroviral origin of the disease. 
Thus the etiologic agent of AIDS was isolated by use of immortalized human neoplastic T cell lines (HT) infected with 
the cytopathic retrovirus characteristic of AIDS, isolated from AIDS afflicted patients. Seroepidemiological assays using 

45 this virus showed a complete correlation between AIDS and the presence of antibodies to HTLV III antigens [Sarngad- 
haran, M.G. et al., supra; Schupbach, J. et al., supra]. In addition, nearly 85% of patients with lymphadenopathy syn- 
drome and a significant proportion of asymptomatic homosexual men in AIDS endemic areas were also found to carry 
circulating antibodies to HTLV III. Taken together, all these data indicate HTLV III to be the etiologic agent for AIDS. 
Until the successful culturing of AIDS virus using H-9 cell line [PCT application, publication no. WO 85/04897] the 

so env AIDS protein of the AIDS virus had not been isolated, characterized or synthesized. This in major part is due to the 
fact that the virus is cytopathic and thus isolation of the virus was not possible [Popovic, M. et al., supra]. Once the 
human T-cell line resistant to the cytopathic effects of the virus was discovered, a molecular clone of proviral DNA could 
be achieved. 

The need for a sensitive and rapid method for the diagnosis of AIDS in human blood and its prevention by vaccina- 
55 tion is very great. Virtually all the assays/tests presently available are fraught with errors. In fact the Center for Disease 
Control (CDC) has indicated that presently available tests be used solely for screening units of Mood for antibody to 
HTLV III. The CDC went further by stating that the presently available ELISA tests can not be used for general screening 
of high risk pupulations or as a diagnostic test for AIDS [Federal Register 50(48), 9909, March 12, 1985]. The errors 
have been traced to the failure to use a specific antigenic protein of the etiologic agent for AIDS. The previously used 
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proteins were derived from a viral lysate. Since the lysate is made from human cells infected with the virus, i.e. the cells 
used to grow the virus, the lysate will contain human proteins as well as viral proteins. Thus preparation of a pure anti- 
gen of viral protein is very difficult. The antigen used produced both false positive and false negative results [Budiansky, 
S., "AIDS Screening, False Test Results Raise Doubts", Nature 312, 583(1984)]. The errors caused by the use of such 
5 lysate proteins/peptides can be avoided by using a composition for binding AIDS antibodies which is substantially free 
of the non-AIDS specific proteins. Compositions that are substantially pure AIDS envelope protein can be used as anti- 
gens. 

The AIDS envelope protein of the instant invention has been established to have conserved epitopes which permit 
its use to screen for, diagnose and/or prevent by vaccination the infection by AIDS virus. The instant invention demon- 
10 strates that the envelope protein with its conserved epitopes includes all the variants which have been claimed as the 
sole etiologic agent. 

The envelope AIDS protein of the present invention may be produced by conventionally known methods. The proc- 
esses by which the novel protein may be produced can be divided into three groups: (1) chemical synthesis; (2) prep- 
aration of a gene prepared by chemical synthesis which is inserted into a host and a protein is produced by the host; 
15 and (3) a corresponding gene obtained biotechnically is inserted into a host and a protein is produced by the host 

In one embodiment of this invention, recombinant DNA techniques are utilized by which env AIDS DNA from a nat- 
ural source is introduced into a cell to produce the env AIDS protein. One method of obtaining DNA which encodes env 
AIDS is to read the genetic code in reverse and synthesize an oligodideoxynucleotide which should encode the env 
AIDS amino acid sequence. As the env protein has not been isolated or characterized this approach cannot be pur- 
20 sued. 

Alternatively gene expression can be obtained using recombinant DNA technology rf DNA isolated from natural 
sources is used instead of synthetic DNA. 

Summary of the Invention 

25 

This invention is directed to the engineering of HTLV III env gene into suitable expression vectors; transformation 
of host organisms with such expression vectors; and production of envelope AIDS protein (env AIDS) by culture of such 
transformed cells. Another aspect of the present invention relates to the isolation and use of the resulting recombinant 
env AIDS protein. 

30 Another aspect of the present invention is the identification and determination of the proviral DNA sequence. More 
specifically, this aspect of the invention relates to determination and comparison of the proviral nucleotide sequence of 
the envelope genes of the purported etiologic agent of AIDS i.e. lymphadenopathy-associated virus (LAV), AIDS-asso- 
ciated retrovirus (ARV) and the human T-cell leukemia/lymphoma/lymphotropic virus type III (HTLV III). 

A further aspect of this invention relates to a diagnostic method for testing human blood for the presence of anti- 

35 bodies to the env AIDS protein. This aspect of the invention overcomes the problems of all previously used blood tests 
for AIDS. One of the problems is the use of compositions to bind AIDS antibody which contain proteins or peptides 
which were not derived solely from the AIDS etiologic agent. A composition using homogeneous envelope AIDS protein 
of this invention overcomes the nonspecif icity of the prior tests or assays. Yet another aspect of this invention is a diag- 
nostic method for detecting and/or determining the presence of the antigen in human blood. 

40 Another aspect of this invention is to use the env AIDS proteins of the instant invention as antigens suitable for pro- 
viding protective immunity against AIDS when incorporated into a vaccine. 

Brief Description of the Drawings 

45 Fig. 1 . The nucleotide sequence of the envelope gene of the HTLV-III proviral genome (HXB-3). 

Fig. 2. Comparison of the amino acid sequence of the env protein of the five purported etiologic agents of AIDS. 
Amino acid sequences are aligned to give maximum homology. 

Fig. 3. Construction of the pEV/env44-640 expression plasmids. The upper left panel shows a simplified restriction 
site map of the 3.15 Kb EcoRI-Xhol segment of the HTLV-III genome which contains the env coding region (cross- 
50 hatched arrow). The right panel shows the structure and pertinent sequences of the pEV-vrf plasmids. The solid black 
region represents the synthetic ribosome binding site sequences upstream of the ATG initiation codon (overlined). See 
Example 2 for a detailed description of the env expression plasmid constructions. 

Fig. 4. Western blot analysis of env coded antigens produced in E. coli. Total bacterial proteins were resolved by 
SDS-PAGE, electro-blotted onto a nitrocellulose filter, and env encoded proteins were detected by reacting with human 
55 sera as described in Example 5: a) negative control, cells containing pJCL-E30 (p21T) induced at 42° C for 2 hours; b) 
uninduced control, cells containing pEV3/env44-640 maintained at 30° C; c) pEV3/env44-640; d) pEV1/env44-640; and 
e) pEV3/env205-64O induced at 42° C for 2 hours. 

Fig. 5. Recognition of bacterialiy synthesized HTLV-III env gene products by antibodies in AIDS patient sera. Bac- 
terial lysates containing recombinant env proteins were subjected to Western blot analysis as described in Example 5. 
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Individual strips were then incubated with a 1000-fold dilution of individual sera followed by treatment with 125 Mabeled 
protein A. (upper part) Serum samples were from the following donors: (lane 1) normal healthy donor; (lanes 2-18) 
AIDS patient sera collected from the West Coast of the USA. (Lower part) Serum samples were taken from the following 
donors: (lane 1) donor found to be HTLV-1(+) by Elisa using disrupted virus: (lanes 4, 5, 1 1 and 15) healthy, normal 
5 donors; (lanes 2, 3, 6, 8, 10, 12, 13, 14, 16, 17 and 18) AIDS patient sera from the East Coast of the USA. 

Fig. 6A. The amino acid sequence of the AIDS envelope protein. 

Fig. 6B. The amino acid distribution of the AIDS envelope protein. 

Fig. 7. Construction of the expression vector pRC23. The Shine-Dalgarno sequence (SD) is overlined and the loca- 
tion of the synthetic ribosome binding site sequence in the plasmid is represented by the solid black segment. The plas- 
10 mid contains the entire sequence of pBR322 and thus confers resistance to both ampicillin (amp R ) and tetracycline 
(tet R ). . 

Fig. 8. Construction of the pEV-vrf vectors. The synthetic oligonucleotides for each plasmid which were placed 
downstream of the SD sequence in pRC23 are shown with the locations of the restriction enzyme cleavage sites. The 
ATG initiation codon is overlined, and the placement of the additional A-T base pairs is designated by the rectangle. The 
15 plasmids confer resistance to ampicillin only. 

Detailed Description of the Invention 

In the description the following terms are employed: 

20 

Nucleotide : A monomeric unit of DNA consisting of a sugar moiety (pentose), a phosphate, and either a purine or 
pyrimidine base (nitrogenous heterocyclic). The base is linked to the sugar moiety via the glycosidic carbon (1 ' car- 
bon of the pentose). That combination of a base and a sugar is called a nucleoside. Each nucleotide is character- 
ized by its base. The four DNA bases are adenine ("A"), guanine ("G"), cytosine ("CT and thymine fT). 
25 DNA Sequence : A linear array of nucleotides connected one to the other by phosphodiester bonds between the 3' 
and 5* carbons of adjacent pentoses. 

Codon : A DNA sequence of three nucleotides (a triplet) which encodes through mRNA an amino acid, a translation 
start signal or a translation termination signal. For example, the nucleotide triplets TTA, TTG, CTT, CTC, CTA and 
CTG encode for the amino acid leucine ("Leu' 1 ). TAG, TAA and TGA are translation stop signals and ATG is a trans- 
30 lation start signal. 

Reading Frame : The grouping of codons during translation of mRNA into amino acid sequences. During translation 
the proper reading frame must be maintained. For example, the sequence GCTGGTTGTAAG may be translated in 
three reading frames or phases, each of which affords a different amino acid sequence: 

GCT SSI ISI AAG=Ala-Gly-Cys«Lys 
35 G CIS 611 STA AG=Leu-Val-Val 

GC TGG TTG TAA G=Trp-l_eu-(STOP) 
Polypeptide: A linear array of amino acids connected one to the other by peptide bonds between the ot-amino and 
carboxy groups of adjacent amino acids. 

Genome : The entire DNA of a cell or a virus. It includes inter alia the structural genes coding for the polypeptides 
40 of the substance, as well as operator, promoter and ribosome binding and interaction sequences, including 
sequences such as the Shine-Dalgarno sequences. 

Structural Gene : A DNA sequence which encodes through its template or messenger RNA ("mRNA") a sequence 
of amino acids characteristic of a specific polypeptide. 
Transcription : The process of producing mRNA from a structural gene. 
45 Translation : The process of producing a polypeptide from mRNA. 

Expression : The process undergone by a structural gene to produce a polypeptide. It is a combination of transcrip- 
tion and translation. 

Plasmid : A circular double-stranded DNA molecule that is not a part of the main chromosome of an organism con- 
taining genes that convey resistance to specific antibiotics. When the plasmid is placed within a unicellular organ- 

so ism, the characteristics of that organism may be changed or transformed as a result of the DNA of the plasmid. For 
example, a plasmid carrying the gene for tetracycline resistance (Tet 0 ) transforms a cell previously sensitive to tet- 
racycline into one which is resistant to it. A cell transformed by a plasmid is called a "transformanf. 
Cloning Vehicle : A plasmid, phage DNA or other DNA sequences which are able to replicate in a host cell, which 
are characterized by one or a small number of endonuclease recognition sites at which such DNA sequences may 

55 be cut in a determinable fashion without attendant loss of an essential biological function of the DNA, e.g., replica- 
tion, production of coat proteins or loss of promoter or binding sites, and which contain a marker suitable for use in 
the identification of transformed cells, e.g. , tetracycline resistance or ampicillin resistance. A cloning vehicle is often 
called a vector. 

Cloning : The process of obtaining a population of organisms or DNA sequences derived from one such organism 
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or sequence by asexual reproduction. 

Recombinant DNA Molecule or Hybrid DNA : A molecule consisting of segments of DNA from different genomes 
which have been joined end-to-end outside of living cells and have the capacity to infect some host cell and be 
maintained therein. 

The nomenclature used to define the peptides or proteins is that used in accordance with conventional represen- 
tation such that the amino group at the N-terminus appears to the left and the carboxyl group at the C-terminus to the 
right. By natural amino acid is meant one of the amino acids commonly occurring in natural proteins comprising Gly, 
Ala, Val, Leu, lie, Ser, Thr, Lys, Arg, Asp, Asn, Glu, Gin, Cys, Met, Phe, Tyr, Pro, Trp and His. By Nle is meant norleucine, 

w and by Nva is meant norvaline. Where L and D forms are possible, it is the L-form of the amino acid that is represented 
unless otherwise expressly indicated. In addition, amino acids have been designated by specific letters of the alphabet 
such that: A=Alanine; B = Aspartic Acid or Asparagine; C = Cysteine; D = Aspartic Acid; E = Glutamic Acid; F = Phe- 
nylalanine; G = Glycine; H = Histidine; I = Isoleucine; K = Lysine; L = Leucine; M = Methionine; N = Asparagine; P = 
Proline; Q = Glutamine; R = Arginine; S = Serine; T = Threonine; V = Valine; W = Tryptophan; Y = Tyrosine; Z = 

is Glutamine or Glutamic Acid. 

In accordance with the present invention, the search for the envelope protein of the etiologic agent for acquired 
immune deficiency syndrome (AIDS) has led to the isolation and sequencing of the proviral gene of the AIDS virus. It 
has now been discovered, for what is believed to be the first time that the postulated etiologic agents of AIDS, lymphad- 
enopathy-associated virus (LAV), AIDS-associated retrovirus (ARV) and human T-cell leukemia/lymphoma/lympho- 

20 tropic virus (HTLV III) are in fact variants of the same virus. For purposes of this invention, in the specification and claims 
the virus causing AIDS will be referred to herein as AIDS virus. AIDS virus will be understood to include the variants 
which have been postulated as the causative agents of AIDS, namely LAV, ARV and HTLV III. The envelope protein of 
the AIDS virus (env AIDS) is a 97,200 dalton protein with 32 potential N-glycosylation sites. Nucleotide sequence anal- 
ysis of the AIDS envelope gene of the putative etiologic agents of AIDS demonstrates that all the viruses are variants 

25 of the same virus. That means that there is approximately 1 to 20% divergence or variation from the sequence of the 
envelope gene of HTLV 111 and the sequences of the envelope genes of the other viruses LAV and ARV-2. The amino 
acid sequence of the env AIDS is set forth in Figure 6(a). The amino acid distribution is set forth in Figure 6(b). 

The nucleotide sequence of the envelope gene is shown in Figure 1 . The proviral DNA sequence, using methods 
known to one of ordinary skill in the art such as the chemical degradation method of Maxam and Gilbert of the M1 3 

30 sequencing system of Messing which is a modification of the dideoxy nucleotide chain termination method of Sanger, 
was analyzed to determine the location of the region coding for the envelope protein. The location of an open reading 
frame, i.e. a long stretch of triplet codons not interrupted by a translational stop codon, for the envelope gene was deter- 
mined. The open reading frame coding for the env gene is 863 amino acids and contained an ATG codon at the eighth 
position from the 5' end of the reading frame. The ATG codon is known to be a universal translation- initiation codon. 

35 The integrated proviral genome of HTLV-III was cloned from the genomic DNA of H9 cells infected with HTLV-III 
[Shaw, G.M. et al., "Molecular characterization of Human T-cell leukemia (lymphotropic) virus type III in the acquired 
immune deficiency syndrome", Science 226, 1165-1171 (1984)]. Since the HTLV-III provirus was found to lack Xbal 
restriction sites, a genomic library was constructed by using Xbal digested H9/HTLV-III DNA. There are several meth- 
ods available to one of ordinary skill in the art for screening the bacterial clones containing the AIDS env protein cDNA. 

40 These include, for example, RNA selection hybridization, differential hybridization with a synthetic probe or screening 
for clones that produce the desired protein by immunological or biological assays. From the genomic library, colonies of 
cells transformed with DNA that contains the HTLV III sequences were selected by hybridization screening of the library 
with HTLV ill cDNA. The DNA insert of the hybridization-positive clone, HXB-3, was excised from the plasmid DNA and 
sequenced. 

45 The predicted product of the env gene shares many features in common with the envelope gene products of other 
retroviruses. Thus, a hydrophobic region is seen in the middle of the protein (amino acids 519-534) which includes a 
processing site for the cleavage of the precursor protein into exterior and transmembrane proteins. Similarly, the amino 
terminal end contains a short stretch of hydrophobic amino acids (amino acids 17-37) which constitutes a potential sig- 
nal sequence. The HTLV-III envelope precursor differs from the other retroviral envelope protein precursors in that it 

so contains an additional stretch of 180 amino acids at the carboxy terminus. 

Polymorphism within the Envelope Region of AIDS Virus 

The recent publication of the nucleotide sequences of LAV, ARV-2 and HTLV-III [Ratner, L, et al., supra; Sanchez- 
55 Pescadon, R. t et al.. supra; Wain-Hobson, S., et al., supra] allows a detailed comparison of these various isolates 
obtained from AIDS patients from different parts of the world. HTLV-III clones were isolated from AIDS patient lym- 
phocytes obtained from the east coast of the United States, while LAV was isolated from a French man and ARV was 
isolated from a patient in California. A comparison of the sequence data confirms the earlier observations made using 
restriction enzyme site analysis which showed approximately 1 0% variation. The present analysis shows that the vari- 
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ous isolates show the greatest amount of conservation in the gag and pol regions while the most divergence occurs in 
the env region. A comparison of the five env sequences is presented in Figure 2. With respect to the envelope gene, 
HTLV-III and LAV are more closely related to each other than the ARV clone. Approximately 1.6% divergence was 
observed between the HTLV-III (HXB-3) and LAV sequence. Among the HTLV sequences, the divergence was about 

5 1.6%. However, approximately 1 7% divergence was observed between HTLV-III and ARV-2 and this was more pro- 
nounced in the extracellular region of the envelope gene product (Figure 2). This high rate of divergence could be due 
to the geographical location from where the two isolates were derived or the time of isolation of these variants. ARV-2 
was isolated from the west coast of the United States more recently. The HTLV-III isolates for which the nucleotide 
sequences have been determined were all obtained from the east coast of the United States a year earlier. LAV was 

10 obtained from a French patient who appears to have acquired the virus in New York about the same period. The 
observed differences in the sequence probably reflect divergent evolution of strains separated in time or geography or 
both. Within the env region, the highest level of divergence is in the extracellular portion of the protein. 

Expression Vector 

is 

A wide variety of host/cloning vehicle combinations may be employed in cloning the double-stranded DNA. For 
example, useful cloning vehicles may consist of segments of chromosomal, nonchromosomal and synthetic DNA 
sequences, such as various known bacterial plasmids, e.g. plasmids from E. coli such as pBR322, phage DNA, and 
vectors derived from combinations of plasmids and phage DNAs such as plasmids which have been modified to employ 

20 phage DNA or other expression control sequences or yeast plasmids. Usefui hosts may include microorganisms, mam- 
malian cells, plant cells and the like. Among them microorganisms and mammalian cells are preferably employed. As 
preferable microorganisms, there may be mentioned yeast and bacteria such as Escherichia coli, Bacillus subtilis, 
Bacillus stearothermophilus and Actinomyces. The above-mentioned vectors and hosts may also be employed for the 
production of a protein from a gene obtained biologically as in the instant invention. Of course, not all host/vector com- 

25 binations may be equally efficient. The particular selection of host/cloning vehicle combination may be made by those 
of skill in the art after due consideration of the principles set forth without departing from the scope of this invention. 

Furthermore, within each specific cloning vehicle, various sites may be selected for insertion of the double- 
stranded DNA. These sites are usually designated by the restriction endonuclease which cuts them. For example, in 
pBR322 the EcoRI site is located just outside the gene coding for ampicillin resistance. Various sites have been 

30 employed by others in their recombinant synthetic schemes. Several sites are well recognized by those of skill in the 
art. It is, of course, to be understood that a cloning vehicle useful in this invention need not have a restriction endonu- 
clease site for insertion of the chosen DNA fragment. Instead, the vehicle could be joined to the fragment by alternative 
means. 

The vector or cloning vehicle and in particular the site chosen therein for attachment of a selected DNA fragment 

35 to form a recombinant DNA molecule is determined by a variety of factors, e.g., number of sites susceptible to a partic- 
ular restriction enzyme, size of the protein to be expressed, susceptibility of the desired protein to proteolytic degrada- 
tion by host cell enzymes, contamination of the protein to be expressed by host cell proteins difficult to remove during 
purification, expression characteristics, such as the location of start and stop codons relative to the vector sequences, 
and other factors recognized by those of skill in the art. The choice of a vector and an insertion site for a particular gene 

40 is determined by a balance of these factors, not all selections being equally effective for a given case. 

There are several known methods of inserting DNA sequences into cloning vehicles to form recombinant DNA mol- 
ecules which are equally useful in this invention. These include, for example, direct ligation, synthetic linkers, exonucle- 
ase and polymerase-linked repair reactions followed by ligation, or extension of the DNA strand with DNA polymerase 
and an appropriate single stranded template followed by ligation. 

45 The cloning vehicle or vector containing the foreign gene is employed to transform a host so as to permit that host 
to express the protein or portion thereof for which the hybrid DNA codes. The selection of an appropriate host is also 
controlled by a number of factors recognized by the art. These include, for example, compatibility with the chosen vec- 
tor, toxicity of proteins encoded by the hybrid plasmid, ease of recovery of the desired protein, expression characteris- 
tics, biosafety and costs. A balance of these factors must be struck with the understanding that not all hosts may be 

50 equally effective for expression of a particular recombinant DNA molecule. 

A preferred embodiment of the instant invention is to express segments of the AIDS env protein in E. coli by insert- 
ing restriction fragments isolated from the cloned proviral genome into the versatile pEV-vrf (variable reading frame) 
expression plasmids (for details of construction see Example 2). These versatile pEV-vrf plasmids are derivatives of 
pBR322 which contain the phage lambda P L promoter, a synthetically-derived ribosome-binding site, and convenient 

55 cloning sites (EcoRI, BamHI, Clal and Hindlll) just down-stream to the initiation codon (Figure 8). A set of three plas- 
mids was constructed to accomodate all three translational reading frames. The P L promoter is regulated by a temper- 
ature-sensitive cl repressor encoded on the compatible plasmid pRK246cfts [ATCC 33766; Bernard, H.U. and Helinski, 
D.R., The use of the X phage promoter P L to promote gene expression in hybrid plasmid cloning vehicles", Meth. Enzy- 
mol. 68, 482-492 (1979)]. These expression plasmids have been used to produce substantial amounts of several het- 
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erdogous proteins in E. coli including v-bas p21 [Lacal, J.C. et al., "Expression of Normal and Transforming H-ras 
genes in E. coli and purification of their encoded p21 proteins", PNAS 81, 5305-5309 (1984)] and murine interleukin-1 
[Lomedico, RT. et al., "Cloning and Expression of Murine lnterleukin-1 cDNA in E. coli", Nature 312, 458-462 (1984)]. 

In the present synthesis the preferred initial cloning vehicle is the bacterial plasmid pBR322 (ATCC 3701 7) and the 
preferred initial restriction endonuclease sites therein are the EcorRI and Hindlll sites (Figure 3). Insertion of proviral 
DNA contained within the genome of H9 cells into these sites provides a large number of bacterial clones each of which 
contains one of the proviral DNA genes or fragments thereof present in the genome of H9 cells. Only a very few of these 
clones will contain the gene for env AIDS or fragments thereof. 

The preferred host for initial cloning and expression of the env AIDS gene in accordance with this invention is E. 
coli MC 1061 [Casadaban, M.J. and Cohen, S.M., "Analysis of Gene Control Signals by DNA Fusion and Cloning in E. 
COli", J. Mel. Biol., 138, 179-207 (1980)]. 

The coding sequences for amino acid residues #44 to 640 of the env protein are located downstream of the P L pro- 
moter between the Kpnl and Hindlll sites on the restriction map as shown in Figure 3. Aside from the location of these 
convenient restriction sites, these sequences were chosen for bacterial expression experiments because they did not 
include the amino-terminal signal peptide as well as the hydrophobic transmembrane segment at the carboxyl end. 
These sequences were excluded to avoid possible toxicity problems which can occur when hydrophobic proteins are 
over-produced in bacterial cells. In a preferred embodiment of this invention an expression plasmid was constructed 
that would direct the synthesis of this segment of the env gene product (designated pEV/env 44-640), an intermediate 
construction was first made by inserting a 2400 bp EcoRI-Hindlll fragment between the EcoRI and Hindlll sites in the 
pEV-vrf plasmids. The HTLV-III sequences (600 bp) between the EcoRI and the Kpnl site were then removed from the 
intermediate construction as shown in Figure 3. These plasmid constructions were carried out with all three pEV-vrf 
plasmids so that subsequent deletions could be made and the correct reading frame maintained. In addition, the con- 
structions made in the incorrect reading frames served as important controls in the expression experiments described 
below. 

In another embodiment of this invention, a second set of expression plasmids were constructed in a similar fashion 
by deleting sequences between EcoRI and Stul sites which occur 483 bp downstream of the env gene. Again these 
deletions (designated pEV/env 205-640) were made in all three reading frames. The translation termination codon used 
in all of the env expression plasmids is presumably an in-frame TAA located 23 bp downstream of the Hindlll site in the 
plasmid. Thus, 8 amino acid residues at the carboxyl terminus are encoded by pBR322 sequences contained within the 
pEV-vrf expression plasmids. 

Expression of ENV AIDS 

There are several approaches to screen for bacterial clones containing env AIDS cDNA. These include, for exam- 
ple, RNA selection hybridization, differential hybridization, hybridization with a synthetic probe and screening for clones 
that produce the desired protein by immunological or biological assays. Two methods are available to screen using 
immunological assay: screening of bacterial colonies for the presence of protein using antibody; and, preferably, the 
bacterial lysates are electrophoresed, blotted onto a nitrocellulose paper and then probed with the antibody. 

In a preferred embodiment of this invention, cultures of the E. coli strain MC 1061 transformed with pRK248clts and 
the pEV 1 , 2, or 3/env 44-640 (or pEV 1, 2 or 3/env 205-640) were grown in M9 medium at 30° C to mid-log phase and 
then induced by shifting to 42° C for 2 hr. Samples of the bacterial cultures were then taken and subjected to SDS-poly- 
acrylamide gel electrophoresis, followed by Western blot analysis to detect env proteins. The protein blots were treated 
with antisera to env AIDS proteins isolated either from immunized rabbits or from AIDS patients previously shown to 
contain high titer antibodies to AIDS antigens. This was followed by incubation with 125 l-labelled Staphylococcus 
aureus protein A, washing and autoradiography. Similar results were obtained with both sera except that the human 
serum was found to contain much higher titers of anti-HTLV-lll antibodies and was devoid of all background reactivity 
with the E. coli proteins. For this reason human antibodies were used in all subsequent characterization. 

Figure 4 shows the pattern of reactivity of the env AIDS proteins synthesized in bacteria (recombinant proteins) 
with anti-HTLV-lll antibodies. The open reading frame in pEV3/env 44-640 encodes a protein that should migrate as a 
68 Kd band on the gel. In fact, a 68 Kd band is observed in the lane corresponding to the induced cells containing 
pEV3/env 44-640 (lane C). However, in addition to the 68 Kd band, these cells synthesized proteins of 35 Kd, 25 Kd 
and 17 Kd which specifically cross-reacted with anti-HTLV-lll antibodies. No HTLV-III cross-reacting bands are evident 
in the uninduced control (Lane b) or in a second negative control sample (Lane a) of induced cells containing a plasmid 
that directs the synthesis of v-bas p21 oncogene product (Lacal, J.C. et al., supra). The appearance of multiple bands 
synthesized from the env gene sequences was an unexpected result Another unexpected resutt was the synthesis of 
env gene products from the plasmid (pEVI/env 44-640) where the insert was placed in the wrong reading frame with 
respect to the initiator codon immediately downstream of the P L promoter (Lane d). In this case, E. coli cells containing 
plasmid pEV1/env. 44-640 synthesized a 63 Kd protein in addition to the 35 Kd, 25 Kd and 1 7 Kd proteins. These results 
could be readily explained when the nucleotide sequence of the envelope gene (Fig. 1) was examined. About 155 
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bases downstream to the Kpnl site is an ATG codon which appeared to be utilized for the synthesis of the env gene 
product by the expression plasmid pEVI/env 44-640. Internal translation initiation is also the likely explanation for the 
appearance of the 35Kd, 25Kd and 17Kd proteins. Initiation codons which are preceded by so-called Shine-Dalgarno 
sequences (AGGA) are found within the env coding region at locations that are consistent with the sites of the observed 
5 protein products. 

To confirm the above interpretation and to rule out the possibility that the smaller proteins are not formed as a result 
of premature termination or from proteolytic cleavage of the larger product, another deletion mutant in which sequences 
between the Kpnl and Stul sites were deleted were constructed. This expression plasmid contains the coding 
sequences from amino acid positions 205-640 which could code for a protein of 49 Kd. Analysis of the proteins induced 
10 from E. coli harboring this plasmid verified that, in fact, these cells synthesize a 49 Kd protein in addition to the 35 Kd, 
25 Kd and 17 Kd proteins (lane e, Fig. 4). From these results, it was concluded that pEV3/env 44-640 expression plas- 
mid directs the synthesis of a 68 Kd protein in addition to several additional smaller polypeptides (i.e., 35Kd, 25Kd and 
1 7Kd) produced from all of the env expression plasmids resulting from internal translation initiation within the env gene. 

is Screening of AIDS SERA 

Because anti-HTLV-lll antibodies are found in more than 90% of the AIDS patients, it was of interest to see if the 
bacterially synthesized env gene products could be used as diagnostic tools for the detection of these antibodies. For 
this analysis, total cell protein from an induced bacterial culture was fractionated by SDS-PAGE and transferred to a 

20 nitrocellulose filter by Western blotting technique. Strips of the filter containing transferred proteins were reacted with 
1000-fold diluted human sera, and the antigen-antibody complexes formed were detected by incubation of the strips 
with 125-l-labelled Staphylococus aureus protein A followed by autoradiography. Prominent bands corresponding to 
reaction of the antibody to the 68 Kd, 35 Kd, 25 Kd and 17 Kd proteins were consistently observed when the serum 
used was from patients with AIDS syndrome. The results of such assays with different human sera are presented in Fig- 

25 ure 5. The negative controls used were normal human sera and serum from a patient with HTLV-I infection. No reaction 
was observed with sera from healthy individuals or from HTLV-I infected individuals. The patient sera were derived from 
all parts of the United States including California and all AIDS patients' sera tested so far were found to be positive. The 
results suggest that these antibodies are mainly directed against the protein back-bone of the molecule. 

It appears, therefore, that the env gene products constitute the best diagnostic reagents for the detection of AIDS 

30 associated antibodies. The env gene product of the instant invention encompasses a large portion of the protein mole- 
cule and contains both the conserved and divergent portions of the molecule. In spite of the divergence observed 
between HTLVIII and ARV-2 sequences the recombinant env proteins of the instant invention synthesized by the bac- 
teria react with AIDS patient sera derived from both geographical locations of the United States. One hundred percent 
(1 00%) of AIDS patient sera (50 individual samples, 25 derived from the East Coast of the United States and 25 derived 

35 from California) tested showed high reactivity. This is strong evidence for the presence of conserved epitopes within the 
molecule against which the immune system could mount an antibody reaction. The human immune system may thus 
be mounting an immune response against conserved epitopes of the envelope molecule, as suggested by the reactivity 
of the AIDS patient sera. The observed divergence between various isolates of HTLV-III thus may not pose a problem 
for the use of recombinant protein as a vaccine. The 68Kd protein is ideally suited for such a purpose since it encom- 

40 passes a large portion of the gene product and has the unique structural feature of containing both the extracellular 
hydrophilic region and the membrane associated hydrophobic regions. This structural feature makes it well suited for 
encapsulation into liposomes which have been used as vehicles for vaccination against other vital envelope proteins. 

Based on these discoveries it is proposed that in the practice of screening blood for AIDS only AIDS envelope pro- 
tein or a variant of said protein be utilized. Utilizing the env AIDS protein of the instant invention, human blood can be 

45 screened for the presence of antibodies to the AIDS virus. This and other techniques are readily determined, once, as 
taught for the first time by the present invention, the envelope AIDS protein has been recognized to be the envelope 
protein of the etiologic agent of AIDS. The foregoing and other objects, features and advantages of the invention will be 
apparent from the following examples of preferred embodiments of the invention. 

so Example 1 

Molecular cloning and nucleotide sequence analysis of th e HTLV-III provlral genome. 

The integrated proviral genome of HTLV-III was recently cloned from the genomic DNA of H9 cells infected with 
55 HTLV-III [Shaw, G.M. et al., supra]. The proviral genome which was obtained by using Xbal digested H9/HTLV-III DNA 
contained two internal EcoRI sites within the viral genome and two additional sites in the cloning vector A J I. These sites 
were used for further subcloning of the three DNA fragments of 5.5Kb, 4.5Kb and 1.1Kb into pBR322 (ATCC No. 
37017). Nucleotide sequence analysis of the proviral genome was determined by the chemical degradation method of 
Maxam, AM and Gilbert, W., "Sequencing end-labelled DNA with base-specific chemical cleavages", Meth. Enzymol. 
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65, 499-560 (1980). For the sequence analysis, DNA inserts from the three subclones were isolated by electroelution 
and further cleaved with appropriate restriction enzymes. The DNA fragments were labelled at their 5'ends with ^32P- 
ATP using polynucleotide kinase, or at their 3' ends with a-32P-NTP by filling in with DNA polymerase I (Klenow frag- 
ment). The DNA fragments labelled at the two ends were cleaved with a second enzyme and the fragments labelled at 
a single end were purified on 5% acrylamide gels and used for sequence analysis. For the sequence analysis of the 
env gene, a shotgun approach was utilized where the 4.5 EcoRI fragment was cleaved with one of the following 
enzymes: Bglll, Hindlll, Xhol, Avail, Hinfl and Sau3Aandthe restriction fragments labeled and sequenced as described 
above. The nucleotide sequence of the envelope gene used in the present invention is shown in Figure 1 . 

Example 2 

Construction of pEV/env 44-640 

pRC2 is a derivative of pBR322 containing a unique Bgl II site adjacent (on the amp R side) to the EcoRI site in the 
plasmid. This plasmid was constructed in the following manner. 20 ng of pBR322 plasmid DNA were digested with 
EcoRI and then split into two reactions. In one, the protruding 5- single-stranded termini were removed with SI nuclease; 
in the other reaction, the termini were filled-in by inorporating deoxynucleotides with the Klenow fragment of DNA 
polymerase I. Both reactions were terminated by phenol extraction followed by ethanol precipitation. Approximately 1 
\ig of DNA from each reaction was mixed with 90 pmoles of phosphorylated Bglll linkers (CAGATCTG, purchased from 
Collaborative Research) and incubated with T4 DNA ligase at 15° C for 18 hours. The ligation products were then 
digested with Bglll and Pstl and subjected to gel electrophoresis in 1% agarose. The 3600 bp and 760 bp fragments 
from both reactions were recovered from the gel. For the construction of pRC2, the 3600 bp from the Klenow reaction 
was ligated to the 760 bp fragment from the SI reaction. To construct a plasmid with the Bglll site on the other side of 
EcoRI (tet R side), designated pRCI, the 3600 bp fragment from the S1 reaction was ligated to the 760 bp fragment from 
the Klenow reaction. E. coli strain RRI (ATCC No. 31343) was transformed with the ligation mixtures, and transformants 
were selected on LB agar plates containing 50 jig/ml ampicillin. Transformants containing the expected plasmid con- 
structions were identified by restriction analysis of the isolated plasmid DNA. DNA sequence analysis confirmed that 
the SI nuclease treatment precisely removed the 5* single-stranded termini. 

pRC23 (see Figure 7) was constructed by inserting into pRC2 a 250 bp Bglll-Haelll fragment containing the X P L 
promoter joined to a pair of complementary synthetic oligonucleotides comprising a model ribosome-binding site 
(RBS). The Haelll site is located within the 5* non-coding region of the X N gene 1 15 bp downstream of the P L transcrip- 
tional initiation site. Approximately 1 jig of a 450 bp Bglll-Hpal fragment isolated from phage k DNA was digested with 
Haelll. 200 ng of the resulting digestion products were mixed with 60 pmoles each of phosphorylated synthetic oligo- 
nucleotides containing the model RBS. The ligated molecules were digested with Bglll and EcoRI and separated on a 
5% polyacrytamide gel. The 270 bp ligation product was recovered from the gel, mixed with gel purified pRC2 vector 
that had been digested with Bglll and EcoRI, and incubated with T4 DNA ligase at 15° C for 15 hours. The ligation mix- 
ture was used to transform strain RRI(pRK248Clts). Transformants selected on ampicill in-containing medium were 
screened by restriction analysis of the isolated plasmid DNA. The expected plasmid construction, pRC23, was con- 
firmed by further restriction enzyme digestions and by DNA sequence analysis across the EcoRI junction (Fig. 7). 

For the construction of the pEV-vrf set of plasmids (see Figure 8), plasmid pRC23 was digested with EcoRI and 
Hindlll and the pRC23/EcoRI-Hindlll vector isolated by preparative agarose gel electrophoresis. The mixture of syn- 
thetic oligonucleotides (32, 33, and 34 nucleotides) was combined with the mixture of the complementary sequences, 
heated to 58° C for 5 minutes in 150 mM NaCI, and cooled slowly to allow annealing. 0.1 pmoles of the synthetic 
duplexes were added to 0.07 pmoles of the pRC23/EcoRI-Hindlll vector and incubated with T4 DNA ligase at 1 5° C for 
15 hours. Strain RRI (X cl857) was transformed with the ligation products. Six ampicillin resistant transformants were 
selected for DNA sequence analysis. Of the six, two contained the expected sequence for pEV-vrf1, one for pEV-vrf2, 
and three for pEV-vrf3 (Fig. 3). 

For the expression of the AIDS env gene, one \iq of a 2400 bp EcoRI - Hindlll DNA fragment, which was isolated 
from the cloned HTLV-III proviral genome by preparative agarose gel electrophoresis, was mixed with 0.1 ]ig of EcoRI 
- Hindlll digested vector DNA (pEV-vrf 1 , -2, or -3). After heating at 65° C for 3 minutes, the mixtures were chilled on ice, 
and 20 jil ligation reactions were assembled, containing 50 mM Tris-HCI (pH 7.4), 10 mM MgCI 2 , 10 mM DTT, 0.3 mM 
ATP, and 200 units of T 4 DNA ligase. After incubation at 15° C for 4 hours, the reactions were terminated by heating at 
65° C for 5 minutes. The ligation products were used to transform E. coli strain MC1 061 containing plasmid pRK248cfts. 
Transformants were selected on Luria broth agar containing 50 jig/ml ampicillin at 30° C for 18 hours. Plasmid DNA was 
isolated from 1 ml of each culture and subjected to restriction analysis. All 12 isolates contained the expected plasmid 
construction. These intermediate constructions were then used to make pEV1, -2, and -3/env 44-640 by deleting the 
600 bp between the EcoRI and Kpnl sites as described below. 

Approximately 0.5 ng of plasmid DNA was digested with Kpnl and EcoRI. The resulting termini were then treated 
with the Klenow fragment of DNA polymerase I in the presence of all four deoxyribonucleotides (at 100 fiM) at 37° C for 
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30 minutes. This step results in the "filling-in" of the 5' overhang of the EcoRI terminus and the removal of the 3'over- 
hang of the Kpnl terminus. Upon recirculation of the linear plasmid and blunt-end ligation of these termini, an EcoRI 
site is regenerated.. Transformants containing plasmids with the expected deletion were Identified by restriction analy- 
sis. 

s A second set of deletion derivatives, designated pEV/env 205-640 was constructed in a similar fashion. A portion 
of the linear plasmid that had been digested with EcoRI and Kpnl and treated with Wenow, as described above, was 
further digested with Stul. Again, upon recircularization and blunt-end ligation, the EcoRI site was regenerated; how- 
ever, an additional 483 bp of env coding sequences were removed. 

10 Example 3 

Bacterial Growth and Induction of env Gene Expression 

Cultures of E. coli strain MC 1061 transformed with plasmid pRK248clts and the pEV1 , -2, or -3/env plasmids were 
15 grown in M9 medium containing 0.5% glucose and 0.5% casamino acids at 30° C to mid-log phase and then induced 
by shifting to 42° C for 2 nr. The cells were collected by centrifugation and processed as described in Examples 4 and 5. 

Example 4 

20 Expression and Purificatio n of Env AIDS 

A homogeneous recombinant viral env AIDS was purified according to the following procedure. The env AIDS pro- 
tein expressed by a microbe tends to associate with the membrane fractions of the host microbe, principally the inner 
membrane of the microbe. The following purification method was designed to deal with this finding. 
25 This purification method comprises: 

(a) lysis of transformed microbial cells producing recombinant env AIDS protein; 

(b) separation of env AIDS associated cellular membranes from other cellular components; 

(c) extraction of env AIDS from associated membranes; and 

30 (d) chromatographic purification of the resultant extraction solution containing env AIDS to yield a substantially pure 
recombinant viral env protein. 

More specifically, the preferred purification method for the preparation of substantially pure recombinant viral env 
protein comprises: 

35 

(a) cultivating a transformed organism containing a DNA sequence which codes for viral env protein; 

(b) causing a culture of the transformed organism of step (a) to accumulate the env protein; 

(c) lysing the culture of transformed organisms of step (b) to form a cell lysate mixture; 

(d) isolating the cell membrane components of the cell lysate mixture of step (c); 

40 (e) washing the isolated cell membrane components with an extraction solution to yield a wash solution containing 
env protein; and 

(f) chromatographically purifying the wash solution of step (e) to yield a substantially pure env AIDS protein. 

In carrying out this method it is preferred that the cells be lysed by sonrf ication, although it is forseeable that other 
45 known methods such as enzyme or mechanical lysis could also be used. It is preferred that the cell membrane compo- 
nent, specifically the inner and outer membranes, be isolated from other cellular components by methods such as cen- 
trifugation. It has been found that env AIDS expressed by the transformed microorganism tends to become associated 
with the cellular membranes. Therefore, isolation of these membranes during the purification process ensures high 
purification levels and high purity env AIDS at the end of the purification procedure. 
so Once the cell membranes are isolated from the lysate mixture, they are washed with an extraction solution, prefer- 
ably salt solutions and a detergent to yield a second solution containing approximately 50% env AIDS protein. Prefera- 
bly the cell membranes are washed in four separate steps with the salt solutions and detergent although it is forseeable 
that certain of these steps could be combined, rearranged or eliminated. The first step of washing the ceil membrane 
may be done with a salt solution, preferably 1 M NaCI. In the second step the cell membrane is washed with a detergent 
55 solution, preferably 1% Triton X-100. In the third step, the cell membrane is washed with another salt solution, 1 .75M to 
3.5M guanidine HCl. The final wash is also with a salt solution preferably about 7M Guanidine HCI. The wash solution 
which results from the fourth and final wash comprises about 50% env AIDS. 

The final 50% env AIDS wash solution is then further purified by a chromatography step, preferably reverse phase 
high performance liquid chromatography (HPLC). The HPLC step yields env AIDS protein in a substantially 100% pure 
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form. It is also foreseeable that monoclonal antibody affinity chromatography columns utilizing env AIDS polyclonal or 
monoclonal antibodies, could be used as an alternative to HPLC. 

Example 5 

5 

Polvacrvlamide gel electrophoresis and Western blot analysis 

Cells were lysed by resuspending the cell pellets (approximately 10 8 cells) in TG buffer (10 mM Tris, pH 7.4, 10% 
glycerol), mixed with an equal volume of 2 x sample buffer [Laemmli, U.K., "Cleavage of Structural Proteins During the 

10 Assembly of the Head of Bacteriophage T4", Nature 227, 680-685 (1970)] and incubated at 95° C for five (5) minutes. 
Cell debris were pelleted by centrifugation and the cleared lysates were subjected to SDS-PAGE analysis [Laemmli, 
U.K. , supra]. For Western blot analysis, the proteins from the acrylamide gel were electroWotted onto a 0. 1 jim nitrocel- 
lulose membrane (Schleicher and Schuell) for 16 hr at 50V, in 12.5 mM Tris, 96 mM glycine, 20% methanol, 0.01% SDS 
at pH 7.5. Processing of the blot was carried out using the methods described by Towbin, H. et al. ["Electrophoretic 

is Transfer of Proteins From Polyacrylamide Gels to Nitrocellulose Sheets: Procedure and Some Applications", Proc. Natl. 
Acad. Sci. U.S.A., 76, 4350-4354, (1979)]. For treatment with the human sera, the Wots were incubated with a 1000 fold 
dilution of the sera in antibody buffer (20 mM sodium phosphate buffer, pH 7.5, containing 0.5 M NaCI, 1% BSA and 
0.05% Tween 20) for 2-6 hr. The blots were then washed twice with phosphate buffered saline containing 0.05% Tween 
20 and then incubated with 1 25-l-labelled Staphylococcus aureus protein A for an additional period of 1 hr. The blot was 

20 then washed twice in PBS-Tween 20 buffer, dried and autoradiographed. 

Examp l e 6 

Immunization with Env Protein of AIDS Virus 

25 

It is clear that in spite of the divergence observed between HTLVIII and ARV-2 sequences, the recombinant proteins 
synthesized by the bacteria react well with AIDS patients' sera derived from both geographical locations of the United 
States. One hundred percent (100%) of the AIDS patients' sera tested showed high reactivity (50 individual samples, 
25 from the east coast of the United States and 25 from the west coast of the United States). Thus all the env proteins 
30 contain at least one conserved epitope. All of the human sera from AIDS patients tested contained antibodies to the env 
proteins of the instant invention. This strongly suggests that these env proteins with the conserved epitopes would be 
immunogenic in man. 

It will be readily appreciated that the env proteins of the instant invention can be incorporated into vaccines capable 
of inducing protective immunity against the AIDS virus. By methods known in the art, the specific amino acids conpris- 

35 ing the epitopes of the env protein may be determined. Peptides may then be synthesized, comprising an amino acid 
sequence corresponding to an epitope of an env AIDS protein either in monomeric or multimeric form. These synthetic 
peptides may then be incorporated into vaccines capable of inducing protective immunity against AIDS virus. Tech- 
niques for enhancing the antigenicity of such peptides include incorporation into a multimeric structure, binding to a 
highly immunogenic protein carrier, for example, keyhdd limpet hemocyanin, or diphtheria toxoid, and administration in 

40 combination with adjuvants or any other enhancers of immune response. In addition, the vaccine composition may com- 
prise antigens to provide immunity against other diseases in addition to AIDS. 

An amino acid sequence corresponding to an epitope of an env protein either in monomeric or multimeric form 
(peptide) may be obtained by chemical synthetic means or by purification from biological sources including genetically 
modified microorganisms or their culture media. The peptide may be combined in an amino acid sequence with other 

45 peptides including fragments of other proteins, as for example, when synthesized as a fusion protein, or linked to other 
antigenic or non-antigenic peptides of synthetic or biological origin. The term "corresponding to an epitope of a env pro- 
tein" will be understood to include the practical possibility that, in some instances, amino acid sequence variations of a 
naturally occurring peptide may be antigenic and confer protective immunity against AIDS infection. Possible sequence 
variations include, without limitation, amino acid substitutions, extensions, deletions, interpolations and combinations 

so thereof. Such variations fall within the contemplated scope of the invention provided the peptide containing them is anti- 
genic and antibodies elicited by such peptide cross-react with naturally occurring env protein or non-variant repeated 
peptides of env protein, to an extent sufficient to provide protective immunity when administered as a vaccine. Such 
vaccine compositions will be combined with a physiologically acceptable medium. The size and shape of epitopes found 
in carbohydrate antigens have been extensively studied, but less is known about the structure of epitopes from protein 

55 molecules. Some epitopes of protein antigens have been defined at the level of their tertiary structure. In every 
instance, the epitopes were formed not by the primary sequences alone, but by the juxtaposition of residues brought 
together by the folding of the polypeptide chain(s) of the native molecule. In addition, the structure of the 68Kd env pro- 
tein of the instant invention makes it particularly well suited for use as a vaccine. The 68Kd env protein comprises a 
large portion of the gene product which (a) was shown to be reactive with all the AIDS sera tested; and (b) has the 
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unique structural feature of containing both an extracellular hydrophilic region and the transmembrane hydrophobic 
regions. The latter structural feature makes it well suited for use as a vaccine using liposome encapsulation to create a 
vehicle for administration. 

Routes of administration, antigen dose, number and frequency of injections are all matters of optimization within 
5 the scope of ordinary skill in the art. particularly in view of the fact that there is experience in the art in providing protec- 
tive immunity by the injection of other related antigens to provide immunity in other viral infections. It is anticipated that 
the principal value of providing immunity to AIDS infection will be for those individuals who have had no previous expo- 
sure to AIDS, e.g., individuals who are in the high risk population, such as homosexuals, drug addicts and people from 
Haiti and Central America and individuals who may be receiving blood transfusions. It is also anticipated that temporary 
10 immunity for infants may be provided by immunization of mothers during pregnancy. 

Example 7 

Diagnostic Test fpr AIDS 

15 - - 

It is clear that the env gene proteins of the instant invention may be used as diagnostic reagents for the detection 
of AIDS-associated antibodies, ft is also apparent to one of ordinary skill that a diagnostic assay for AIDS using poly- 
clonal or monoclonal antibodies to the AIDS env protein of the instant invention may be used to detect the presence of 
the AIDS virus in human blood. In one embodiment a competition immunoassay is used where the antigenic substance, 

20 in this case the AIDS virus, in a blood sample competes with a known quantity of labelled antigen, in this case labelled 
AIDS env protein, for a limited quantity of antibody binding sites. Thus, the amount of labelled antigen bound to the anti- 
body is inversely proportional to the amount of antigen in the sample. In another embodiment, an immunometric assay 
may be used wherein a labelled AIDS-env antibody is used. In such an assay, the amount of labelled antibody which 
complexes with the antigen-bound antibody is directly proportional to the amount of antigen (AIDS virus) in the blood 

25 sample. In a simple yes/no assay to determine whether the AIDS virus is present in blood, the solid support is tested to 
detect the presence of labelled antibody. In another embodiment, monoclonal antibodies to AIDS env protein may be 
used in an immunometric assay. Such monoclonal antibodies may be obtained by methods well known in the art, par- 
ticularly the process of Milstein and Kbhler reported in Nature 256, 495-497 (1 975). 

The immunometric assay method is as follows: Duplicate samples are run in which 1 00 jil of a suspension of anti- 

30 body immobilized on agarose particles is mixed with 100 fil of serum and 100 jil of soluble 125 l-labelled antibody. This 
mixture is for specified times ranging from one quarter hour to twenty four hours. Following the incubation periods the 
agarose particles are washed by addition of buffer and then centrifuged. After removal of the washing liquid by aspira- 
tion, the resulting pellet of agarose particles is then counted for bound 125 l-labelled antibody. The counts obtained for 
each of the complexes can then be compared to controls. 

35 While the invention has been described in terms of certain preferred embodiments, modifications obvious to one 
with ordinary skill in the art may be made without departing from the scope of the invention. For example, it is under- 
stood that the env AIDS DNAs described herein represent only the precise structure of two naturally occurring gene 
segments. It is expected that slightly modified alleles will be found encoding for similarly functioning proteins, and such 
gene segments and proteins are considered to be equivalents for the purpose of this invention. It is also suspected that 

40 other variants in addition to those described herein will be found and that the envelope protein of said variants will differ 
slightly. These variant envelope proteins are likewise considered within the scope of the invention! DNA having equiva- 
lent codons is considered within the scope of the invention, as are synthetic gene segments that encode homologous 
proteins of the viral envelope. 

Various features of the invention are set forth in the following claims. 

45 

Claims 

Claims for the following Contracting States : BE, CH, DE, FR, GB, IT, U, NL, SE 

so 1. An envelope protein fragment of an acquired immune deficiency syndrome (AIDS) virus, essentially free of other 
proteins, with the amino acid sequence: 



55 
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VaLTrpLysCluAU 

ThrThrTnrLcuPheCysAlaSerAspAlaLysAlaTyrAspThrGluValHlsAsnvalTrpAIaThr 
HisAlaCysValProThrAspProAsnProGlnGiuValValLeuValAsnValThrGluAsnPheAsn 
METTrpLysAsnAspMETValGluGlnMETHisGluAspIlelleSerLeuTrpAspGlnSerLeuLys 
ProCysValLysLeuThrProLeuCysValSerLeuLysCysThrAspLeuLysAsnAspThrAsnthr 
AsnSerSerSerGlyArgMETIleMETGluLysGlyGluIleLysAsnCysSarPheAsnlleSerThr 
SerlleArgGlyUysValGlnLysGluTyrAlaPhePheTyrLysLeuAspIlelieProlleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVailUThrGlnAlaCysProLysValScr 
PheGluProIleProlieKisTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlyThrGlyProCysThrAsnValSerThrValClhcysThrHisGlylleArgProvalVal 
SerThrGlnLeuLeuLeuAsnG lySe r LeuAlaG luG luG iuVa lVa 1 1 leArgSerValAsnPheThr 
AspAsnAULysThr I 1 e I leva IG InLeuAsnThrSerVa 1G I uil ieAsnCy sThr Ar gProAsnAsri 
AsnThrArgLysLyslieArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLyslleGly 
AsnMETArgGlnAiaHlsCysAsnIleSerArgAlaLysTrpA5nAlaThrL6uLysGlnIleAlaSer 
LysLeuArgGluGlnPheGlyAsnAanLysThrllellePheLysGlxiSerSerGlyGlyAspProGlu 
IleValThrHtsSerPheAsnCysGlyGlyGluPhePheTyrCysAsnSerTtirGlnLeuPheAsnSer 
ThrTrpPheAsnserThrTrpSerthrtUuGlySe^ 

ProCysArglleLysGlnPhelleAsnMETTrpGlnGiuValGlyLysALaMETTyrAlaProProlle 
SerG lyC Inll eAr gCysSe r SerAsnl 1 eThrG ly LeuLeuLeuThr Ar gAspGlyG lyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGiyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGiyVaiAlaProThrLysAlaLysArgArgValvalGlnArg 
GlutysArgAlaValGlylleGlyAiaLeuPheLeuGlyPheLeuGlyAlaAUGlySerThrKETGly 
AiaAlaSerMETThrLeuThrValGlnAiaArgGlnLeuLeuSerGlylleValGlnGlnGinAsnAs^ 
LeuLeuArgAlalleGluAlaGlnGlrmisLeuLeuClnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGinlleTrp 
AsnHlsThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



CysProLysValser 

PheGluProIleProIleHisTyrCysAlaProAlaGiyPheAlalleLeuLysCysAsnAsnLysTOr^ 
PheAsnGlyThrGlyProCysTnrAsnValSerThrValGlnCysTnrHisGlylleArgProvalVai 

SerThrGlnLeuLeuLeuAsnGly^ 

AspAsnAlaLysThrllelieValGlnLeuAsnXhrSerVaiGlulleAsnCyslhrArgProAsnAsn 

AsnThrArgLysLysIleArglleGlnArgGlyPr^^ 

AsrJiSTArgGLnAlaHisC/sAsnll^^ 

LysLeuArgGiuGlnPheGlyAsnAsnLysTnrllellePheLysGLnSerSerGlyGiyAspProGLu 
IleVaLThrHlsSerPtteAsnCysGlyGlyCluPhePneTyrCysAsnSerThrGlnLeuPheAsnSer 

ThrTrpPheAsnSerThrTrpSerThrGluGl^^^ 

ProCysArglleLysGlnPhelieAsnMETTrpGlnGluValClyLysAlaMETTyrAlaProProlU 
SerGiyGinlleArgCysSerSerAsnlieThrGlyL^^ 

AsnGlySerGluIlePheArgProGIyGlyGlyAspMETArgAspAsnTrpArgSarGluLeuTyrLys 
TyrLysValValLysIieGiuProLeuGlyVaLAlaProThrLysAULysArgArgvalvalGlnArg 
ClutysArgAlaValGlylleGlyAiaLeuPheLeuGlyPheLeuGLyAlaAlaGlySerThrMETGly 

AiaAlaSerMETThrLeuThrVaiGLr*^ 

LeuLeuArgAlalleGluAlaGlnGlr^^ 

AlaArglleLeuAlaValGluArgTyrLeuLysA^ 

LysLeulieCysThrThrAUValProTrpAsnAUSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpHETGluTrpAspArgGiuIleAsnAsnTyrTtirSer 
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or 

METArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluClnPheOlyAsnAsnLysthrllellePheLysGlnSerSerGiyGlyAspProGlu 
ileValThrHisSerPheAsnCysGlyGiyGluPhePheTyrCysAsnSerThrGlnLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAshThrGluGlySerAspThrlleThrLeu 
ProcysArglleLysGlnPhelleAsnMETrrpGlnCluValGlyLysAiaMETTyrAlaProProIle 
SerGlyGlnlleArgCysSerSerAsnlLeThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGIyGlyAspMETArgAspAsntrpArgSerGluLeuTyrLys 
TyrLysValValLysIleGiuProUeuGlyVaiAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAUGlySflrthrMSTGly 
AlaAlaSerKEmrLeuthrValGlnAlaArgGlnLeuLeuSerGLylleValGlrK3lnGlnAsnAsn 
LeuLeuArgAlaZleGluAlaGlnGlnHlsLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeuIleCystlirThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrtrpHETGluTrpAspArgGluIleAsnAsnTyrThrser 



or 

KETTyrAlaProProIle 

SerClyGlnlleArgCysSerSerAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgPrcGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysVaiValLyslIeGLuProLeuGlyVaiAiaProThrLysAULysArgArgvalValcinArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAiaAiaGlySerThrMETGly 
AlaAlaSerMETThrLeuThrValGlnAlaArgGlnLeuLeuSerGlylieValGlnGlnGlnAsnAsn 
LeuteuArgAlalleGluAlaGlnGlnHisLeuLeuGLnLeuThrValtrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgtyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysserGly 
UysLeuIleCysThrThrAlaVaiProTrpAsnAlaSerTrpScrAsnLysSerLeuGLuGlnlleTrp 
AsnHisThrtHrTrpMETGiuTrpAspArgGluIleAsnAsnTyrThrSer 



or 

METArgAspAsnTrpArgSarGluLeuTyrtys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAiaLysArgArgvalValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuClyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAUSerMEmrLeuThrValGlnAlaArgGl^ 
LeuLeuArgAlalleCluAUGlnGlnHisLeuLe^^ 

AlaArglleLcuAUValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGiy 
LysLeulleCysThrThrAiaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgCluIleAsnAsnTyrThrSer, 



An expression vector comprising a gene coding for an envelope protein fragment of an AIDS virus as defined in 
claim 1 downstream of a promoter sequence enabling transcription, translation and thus expression of said enve- 
lope protein fragment in a host cell. 

An expression vector according to claim 2, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 
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• v CTCTCCAACGAAGCA 

ACCACCACTCTA Il I IU TGCATCAGATGCTAAAGCATATGATACAG AGCTACATAA 1C 1 1 I CG GCCACA 
CATGC C T G T G TACCCACAGACCCCAACCCACAAGAAGTAGTATTCGTAAATCTGACAGAAAA 
ATGTGGAAAAATGACATGGTAGAACAGAtGCATCAOGATATAATCAGT^ 
CCATCTGTAAAATTAACCCCACTCTGTGTTAGTrrAAACrGCACTGA 

AATACTAGTAGOGGGAG AA7GAIAATGGAGAAAGGA0 AC AT AAAAAA C T G C T C I T TC AATATCAGCACA 

AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTrrTATAAACTTGATAXAATACCAATAGATAAT 

GATACTACCAGCTATACCTTCACAAGTIGTAACACCTCAGTCACT^ 

TTTOAGCCAATTCCCATACATT AT T CTOC CCCOC C T OCTT TT ^ 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCC^ 
TCAACTCAACTGCTCTTAAATGGCAGTCTAGCAGAAGAAGAGGTACT 

GACAATGCTAAAACCATAATAGTACAGCTGAACAaVTCTGTAGAAATTAATTGTACAAGACCCAACAAC 
AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGCA 
. AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCn 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTCrrW 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 
CaTGCAGAAXAAAACAATTTATAAACATCTGGCAGGAAGTAGGAAAAGCAA 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGC7ATTAACAAGAGATGGTGGTAATAAC 
AATGGCrrCCGAGATCTTCAGACCTOTAGGAGGACATATGAGTC 

TATAAAGTAGTAAAAATTGAACOVTTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAG C rTTCT I CCTTGGCT T CTTGGCAGCACCAGGAAGCAC7ATGCGC 

GCAGCG7CAATGACGCTGACGG7ACAGGCCAGACAATTATTGTCTGGTA7AGTGCAGCAGCAGAAO 

TT GC TGAGGGCTATTCAGGCGCAACAGCAT C T G TT GC AACICACAGTCTGGGGCATCAAGCA 

GCAAGAATCCT GG CTGTG G AAAGATACCrAMGGATCAACAGCTCCTGGGGATTTGGG G rrGCTCTGG^ 

AAACTAATTTGCACCACTGCTGTGCCTTGGAAT^ 

AATCACACCACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 

35 4. An expression vector according to claim 2, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 



40 



45 



50 



55 
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TCTCCAAAGGTATCC 

TTTCAGCCAATTCCCATACATTATTGTGCCCCGCCTC 

TTCAATGCAACAGGACCATGTACAAATGTCAG^ 

TCAACTCAACTGCTGTTAAATCwCACTCTAGCAGAAGAAGAGGTACT 

CACAATOCTAAAACCATAATACTACACCTCAACACATCTCTAGAAATTAATTGTACAAGACCCA^ 

AATACAAGAAAAAAAATCOGTAXCCAGAGGGGACCAGwGAGAGCATTTGTTACAATAGGAAAAATAGGA 

AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGA GGGGAC 

;VTTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACT 

A CTTGG 1 1 I AATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGT 

AGCGGACAAATrACATGTTCATCAAATATTACAGGGCTGCTATTMCA^ 

AATCGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATrATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGCXJAATAGGAGCTTTGTTCCTTG^ 

GCAGCGTCAATGAOGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACA^ 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTCG 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCT 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said fragment. 

An expression vector according to claim 2, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 

ATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTATC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGOTACCCAG^ 
ATTGTAACGCACAGTTTTAATTGTGGAGCG^ 

A UITUjI 1 1 AATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATGCAGAATAAAACAATTTATAAACATG^ 

AGOGGACAAATTAGATGTTCATCAAATATTACAGGCCTCK^ 

AATGGGTCOGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTC 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCAC CAAG GCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTrGGGTTCrTGGGAGCAGCAGGAA 

GCAGOGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTAT^ 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTCTTGCAACTCACAGTCTC^^ 

C^GAATCCTGCXrrcrGGAAAGATACCTAAAGGAT 

AAACTAATTTCCACCACIGCTCTCCCTTOTAAT^ 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 

An expression vector according to claim 2, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 
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ATGTATCCCCC7CCCATC 

ACCCGACAAATTAGATGTTCATCAAATATTACAOGGCTCCTATTAACAACAGAtGCTCGTAATAACAAC 
AATCGGTCCXAGATCTTCAGACCTGGAGGAGGAGATATC&GGCACA^ 

. TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAG AGCACTGGGAATACGAC l 1 1! rC IT C CTTGCGTTCTTOGCAGCAGCAGGAAGCACTATCGGC 
GCAGCGTCAATGACGCTCACOTTACACrc 

TTGCrCAGGGCTATTCAGGCGCAACAGCATC w I IG C AACTCACAOTCTCCOGCATCAAGCACCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCrGGGGATTTGGGGTTGCTCTCGA 
AAACTAArTTGCACCACT OC T G t G CCTTGCAATGCTAGTTCX; 
AATCACACGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof coding for said envelope protein fragment. 

7. An expression vector according to claim 2, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 

ATCACCCACAATTGGAGAAGTCAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCVCCAAGGCAAAGAGAAGAGTGCTGCAGAGA 
GAAAAAAG AGCAGTCGGAATAGGAGCTTTGTTCCTTGGGTrCTTGGGAG 
GCAGCGTCAATGACGCTGACCXrrACAGGCCAGACAATTATTC 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGT^ 
GCAAGAATCCTCGCTGTGGAAAGATACCTAAAGGATCAACAOT 
AAACTAATTTGCACCACTGCTGTGCCTTW 

AATCACACGAOGTGGATGGAGTGGGACAGAGAAATXAACAATTACACAAGC 



8. An expression vector according to any one of claims 2 to 7, which is a plasmid capable of replication in gram-neg- 
ative and/or gram-positive bacteria. 

9. An expression vector according to claim 8 which is capable of replication in an E. coli strain. . 

10. An expression vector according to claim 8 which is capable of replication in a B. subtilis strain. 

1 1 . The expression vector pEV1 . -2. or -3/env 44-640. 

1 2. The expression vector pEV1 . -2. or -3/env 205-640. 

13. A transformant carrying an expression vector as claimed in any one of claims 2 to 12. 

14. A transformant according to claim 13 which is an E. coli strain. 

15. A transformant according to claim 14 which is an E. coli MC 1061 strain. 

16. A transformant according to claim 13 which is a B. subtilis strain. 

17. A transformant according to claim 13 which is a mammalian cell! 

18. A method of producing an envelope protein fragment of an acquired immune deficiency syndrome virus as claimed 
in claim 1 comprising: 

transforming a host ceil with an expression vector as claimed in any one of claims 2 to 12: cufturing said host 
cell so that said AIDS env protein fragment is expressed; and 
extracting and isolating said AIDS env protein fragment. 
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19. A method according to claim 18, wherein the expression vector is pEV1 , -2 or -3/env 44-640. 

20. A method according to claim 18, wherein the expression vector is pEV1 , -2 or- -3/env 205-640. 

5 21 . A method of testing human blood for the presence of antibodies to the viral etiologic agent of AIDS which comprises 
mixing a composition containing an envelope protein fragment of an AIDS virus as claimed in claim 1 with a sample 
of human blood and determining whether said envelope AIDS protein fragment binds to AIDS antibodies present 
in the blood sample. 

10 22. A method according to claim 21 which comprises the use of the Western Blotting Analysis. 

23. A method according to claim 21 which comprises the use of an EUSA-technique, wherein an envelope protein frag- 
ment of an AIDS virus as claimed in claim 1 is coated oh a solid phase and contacted with the sample and after 
washing contacted with an enzyme-labeled non-human IgG. 

15 

24. A method according to claim 21 , wherein the DoubJe-Antigen-Method is used. 

25. A method for the determination of AIDS virus, wherein antibodies against an envelope protein fragment of an AIDS 
virus according to claim 1 are used. 

20 

26. A method according to claim 25, wherein the antigen in the sample and a protein fragment as claimed in claim 1 in 
labeled form compete with an antibody against a protein fragment as claimed in claim 1 . 

27. A method according to cam 25, wherein a sandwich method is performed using two antibodies against a protein 
25 fragment as claimed in claim 1 . 

28. A method according to daim 27, wherein one antibody is on a solid phase and the other antibody is labeled. 

29. A method according to claim 27, wherein two different monoclonal antibodies are used. 

30 

30. A vaccine eliciting immunity to AIDS comprising as an active ingredient a protein fragment as claimed in claim 1 . 

31. Antibodies raised against a protein fragment as claimed in claim 1. 
35 32. The antibodies of claim 31 which are monoclonal antibodies. 

33. The use of a protein fragment as claimed in claim 1 for the preparation of a protective immunisation vaccine. 

34. The use of a protein fragment as claimed in claim 1 for testing human blood for the presence of AIDS virus. 

40 

Claims for the following Contracting State : AT 

1 . A process for the preparation of an envelope protein fragment of an acquired immune deficiency syndrome (AIDS) 
virus, essentially free of other proteins, comprising: 

45 

transforming a host cell with an expression vector comprising a gene coding for an envelope protein fragment 
of an AIDS virus with the amino acid sequence: 



50 



55 
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VaiTrpLysGluAla 

ThrThrthrLcuPheCysAlaSerAspAlaLysAiaTyrWpThrOluValHlsAsnValTrpAlaThr 
HlsAlaCysValProThrAapProAsr^roOlnGluValValLeuValAsnValThrGluAsnPheAsn 
HETTrpLysAsnAapHSTValGluGlnMETKisGluAspIlelleSerLeuTrpAspGlnSerLeuLys 
ProcysValLysLeuthrProLeucysValSerLeuLysCysThrAspLeuLysAsnAspThrAanThr 
AsnSerSerSerGlyArgMETIleMBTCluLysGlyGluIlaLysAsnCysSarPheAsnlleScrThr 
SerlleArgGlyLysValGlnLysGluTyrAlaPhePheTyrLysLeuAspIlelleProIleAspAsn 
AspThrThrSerTyrThrLeuThrSerCysAsnttirSerVallleThrGlnAiaCysProLysValSer 
PheGluProIleProIleHlsTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysThr 
PheAsnGlylhrGlyProCysThrAsnvalSerThrValGlnCysThrHisGlylleArgProValVal 
SerThrGlr^euLeuLeuAsnGlySerLeuAlaGluGl^ 

AspAsMlaLysThrllelleValGlnLeuMnmsarValGluIleAsnC^sThrArgProAsnAsn 
AsnThrArgLysLysIleArglleGlnArgGlyProGlyArgAlaPheVaiThrlieGlyLyslleGly 
AsnMETArgGlnAlaHisCysAsnlleSerArgAULysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysteuArgGluGlnPheGlyAsnAsnLysthrllellePheLysGlnSerSerGlyGlyAspProGlu 
lleValThrHisSerPheAsnCysGlyGlyGluPte^ 

ThrtrpPheAsnSerThrTrpSerThrGluGlySerAsnAanThrGluGlySerAspThrlleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaMETTyrAlaProProIle 
SerGlyGlnIleArgCysSerSerAsnlleThit;iyLeul^uLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGlyGlyAspMEtArgAspAsnTrpArgSarGluLeuTyrLys 
TyrLysValValLyslleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMETThrLcuThrVaiGlnAlaArgGlnLeuLeuSerGlylleValGlnGlnGlnAsnAsn 
LeuLeuArgAialleGluAlaGtnGlnHisLeuLeuGinLeuThrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHlsThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 

CysProLysValSer 

PheGluProIleProIleKlsTyrCysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLysthr 
PheAsrKJiyThrGlyProCysThrAsnValSerThrVaXGlnCysThrKlsGlylleArgProVaiVal 
SerThrGlnLeuLeuLeuAsriGlySerLeuAlaGiuGluGluValVallleArgSerValAsnPheThr 
AspAsrAlaLysThrllelleVaiGlrU-euAsnThrSerValGluIleAsnCysThrArgProAsnAsn 
AsnThrArgLystysIleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLysIleGly 
AsnMETArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrUeuLysGlnlleAlaSer 
LysLeuArgCluGlrtfheGlyAsnAsnLysThrliem^ 

IleValThrHisSarPheAsnCysGlyGlyGluPhePheTyrCysAsnSerThrGlnLauPheAsnSer 

ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrLcu^ 

ProCysArglleLysGlnPhelleAanMETTrpGlnGluValGlyLysAlaMETTyrAlaProProlle 

SerGlyGlnlleArgCysSerSerAsnlleThrGlyteuLeuLeuThrArgAspGlyGlyAsnAsnAsn 

AanGlySerGluIlePheArgProGlyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 

TyrLysValValLyalleGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 

GluLysArgAlavalGlylleGlyAlaLauPheLeuGlyPheLeuGiyAlaAlaGlySarThrMETGly 

AlaAlaSerMEmrLeuthrValGlnAlaArgGlnLeuLeuSerClylleValGlnGlnGinAsnAsn 

LeuLeuArgAlalleGluAlaGlnGlrWtsLeul^uGlrU-euThrValTrpGlylleLysGlnLauGLn 

AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLcuLeuGlylleTrpGlyCysSerGly 

LysLeuIleCysThrThrAlaValProTrpAsnAlaSertrpSerAsnLysSerLeuGluGinlleTrp 

AsnHisThrThrTrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 



or 
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METArgGlnAlaHisCyaAsnlleSerArgAldLysTrpAsnAlaThrLeuLysCinlleAlaSer 
LysLeuArgOluGlnPheGlyAsnAsnLysThrllellaPheLysClnSerSerClyOlyAspPrcOlu 
IleValThrHUserPheAsnCysGlyGlyciuJ>haPha^ 

ThrTrpPheAsnSarThrTrpSarThrGluGlySerAsnMnThrGluGlySerAspThrlltThrLeu 
Pr<^sArgIlaLysGlnPheIlaAsnMETTrpGli«luvalGlyLysAlaK8TTyrAlaProProIla 
SarGlyGlnllaArgCysSarSerAsnllaThrGlyLauLau^ 

AsnClySarGluIlaPhaArgProolyGlyClyAspMBTftrgAspAsnTrpJlrgSerGluLauTyrLys 
TyrLysValValLysIiaGluProLauClyValAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaValOlylleGlyAlaLeuPhaLauOlyPheLeuOlyAlaAlaGlySerThrMETCly 
AlaAlaSarMBTThrtcuThrValGlnAlaArgGlnLauLauSerOlylleValGlnGlnGlnAsnAsn 
LauLauArgAiallaGluAlaGlnGlnHlsLauLauGinLauThrValTrpolylleLysGlnLauGla 
AiaArglleLauAlaValGiuArgTyrLeuLysAs^ 

LysLeuIlaCysThrthrAlaValProTrpAsnAlaSarTrpSarAsnLysSarLauGluGlnlleTrp 
AsnHisThrlhrTrpMETGluTrpAspArgGluileAsnAsnTyrThrSer 



or 



KBTTyrAlaProProIle 

SarGlyGlnxleArgCysSarSarAsnlleThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsrtSlySerGlullaPheArgProGtyGlyGlyAspMBXArgAspAsnTrpArgSarGluLauTyrLys 
TyrLysValValLyslleGluProLauGlyValAlaProThrLysAlaLysArgArgValValGInArg 
GluLysArgAlaValGlylleGlyAlaLauPheLauGlyPheLauGlyAlaAlaGlySerThrMETGly 
AlaAlaSerMSTThrLauThrValGinAlaArgGlnLauLauSarGlyllaValGlnGlnGLnAsnAsn 
LauLauArgAlaIlaGluAlaGlriGlnHi5LeuLauGlnLauThrValTrpGlyXleLysGlnLauGln 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeutauGlylleTrpGlyCysSarGly 
LysLeuIlaCysThrThrAlaValProTrpAsnAlaSarTrpSerAsnLysSerLauGluGlnlleTrp 
AsnHisThrThrTrpMETGluTrpAspArgGluIleAanAsnTyrThrSer 



or 

METArgAspAsnTrpArgSarGluLeuTyrLys 
TyrLysvalVaiLysllaGluProLeuGlyvalAlaProThrLysAlaLysArgArgvalvalGlnArg 
GIuLysArg AlaVa lGlylleGlyAlaLauPhel^uGlyPhel^uOlyAlaAlaGIySerThrMETGly 
AlaAlaSarMETThrLeuThmiGlnAlaArgGlnLeu^ 

LeuLeuArgAlallaGluAlaGlnGlnHisLeuLeuGlnLeuThrValTrpGlylleLysGlnLeuGIn 
AlaArglleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSarGly 
LysUuZleCysThrThrAlavalProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnllaTrp 
AsnHisThrTOrTrpMETOluTrpAspArgGluIleAsnAsnTyrThrSer 

downstream of a promoter sequence enabling transcription, translation and expression of said envelope pro- 
tein fragment in said host cell; culturing said host cell so that said envelope protein fragment of an AIDS virus 
is expressed; and extracting and isolating said envelope protein fragment of an AIDS virus. 

A process according to claim 1 , wherein the host cell is a bacterium. 

A process according to claim 2, wherein the bacterium is E. coli. 

A process according to claim 3. wherein the plasmid is pEV1 , -2, or -3/env 44-640. 

A process according to claim 3, wherein the plasmid is pEV1 , -2, or -3/env 205-640. 

A process for the preparation of an expression vector comprising a gene coding for an envelope protein fragment 
of an AIDS virus, which process comprises constructing an expression vector having an insertion site, wherein a 
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gene coding for an envelope protein fragment of an AIDS virus as defined in claim 1 may be inserted which inser- 
tion site is downstream of a promoter sequence enabling transcription, translation and thus expression of said 
envelope protein fragment in a host cell. 

A process according to claim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nucleotide sequence 

GTGTGCAAGGAAGCA 

ACCACCACTCTATTTTGTGCATCACATGCTAAAGCATATGATACACAGGTACATAATGTTTGGGCCACA 

CATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTACTATTOGTAAATC 

ATGTOTAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTCTAT 

CCATGTGTAAAACTAACCCCACTCTGTGTTAGTTTAAAGTGCACT 

AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTC 

AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTtTTATAAACTTGAT 

GATACTACCAGCTATACGTTGACAAGTTGTAACACCTCAGTCATTACA 

TTTGAGCCAATTCCCATACATTATTGTGCCCCGGCTGGTTTTCOGA 

TTCAATGGAAOUX3ACCATGTACAAATGTCAGCACAGTACAA 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGAT 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAG 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAOT 

AATATGAGACAAGCACATTGTAACATTAGTAGAGOVAAATGGAATGCCACTTTAAAACAGAT 

AAACTAAGAGAACAATTTOGAAATAATAAAACAATAAT 

ATTGTAACGaCAGTTTTAATTGTGGACXXXJAATTTTTCTAC^ 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGiGGTCAAATAACACTGAAGGAAGTGAC^ 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCC^ 

ACXXGACAAATTAGATGTTCaTCAAATATTA^ 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 

GCAGCGTCAATGACGCTGAGGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGC 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAG 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTG 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGG 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent, coding therefore is used. 

A process according to claim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nucleotide sequence 
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TTTGAOCCAATTCCCATACATTATTOTCCCCCOGCTCOTTTTGCOATTCTAAAATOTAATAATAAGAOO 
TTCAATCCAACAOCACCATGTACAAATGTCAGCACAGTACAATCTACACATGGAATTAGGCCAGTAGTA 
TCAACTCAACTGCTCTTAAATGGCAGTCTAGCAGAAGAACAGGTAOTAATTAGATCTCTCAATTTCACG 
GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 
AATACAAGAAAAAAAATCC6TATCCAGAGGGCACCA00GAGACCATTTGTTACAATA0GAAAAATAGGA 
AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCtAGC 
AAAXTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTGTAAOGCACAGTTITAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGT 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAOGAAGTGACACAATCACACTC 
COVTGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATCTATGCCCCTCCCATC 
AGOGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGAIGGTGGTAATAACAAC 
AATGGGTCCGAGATCTtCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTAXGGGC 
GCAGCGTCAAIGACGCTGAOGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCrCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATrTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent coding therefore is used. 

9. A process according to claim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nucleotide sequence 

ATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAAC AATTr GGAAATAATAAAACAATAATCTTTAAGCAATCCTCAOGAGGGGACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTTAATAGT 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 
CCAXGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAAnGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATZGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTIGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 

gcagcgtcaatgaogctgAcggtacaggccagacaattattgtctggtatagtgcagcagcagaapu^t 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTC 
aaAGAATCCTOGCTGTGGAAAGATACCTAAAGGATCAACAGCrC^^ 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTIGGAGTAATAAATCTCTGGAACAGATTTGG 
AATCACACGAGGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent coding therefore is used. 

10. A process according to claim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nucleotide sequence 
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ATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAAC^ 
AATGGGTCCCAGATCTTCAGACCTTC 

TATAAAGTAGTAAAAATrOAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTCGTGCAGAGA 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGA 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTC 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGr^ 

GCAAGAATCCTGGCTGTC^AAAGATACCTAAAGGATCAAC^ 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGrrGGAGTAATAAATCTC 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent coding therefore is used. 

11. A process according to claim 6, characterized in that as said gene coding for an envelope protein fragment of an 
AIDS virus a gene comprising the nucleotide sequence 

ATG AGGG ACAATTGGAGAAGTGAATTATAT AAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCrTGTC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCT^ 
TTGCTGAGGGCTATTGAGGCGCAJjkCAGCATCTGT 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATC^ 
AAACTAATTTGCACCACTGCTGTGCCTTOTAA 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGCT 

or an equivalent coding therefore is used. 

12. A process according to any one of claims 6 to 1 1 , wherein the expression vector is a plasmid capable of replication 
in gram-negative bacteria. 

13. A process according to claim 12, wherein the plasmid is capable of replication in an E. coli strain. 

14. A process for the preparation of a transformant carrying an expression vector comprising a gene coding for an 
envelope protein fragment of an AIDS virus, which process comprises transforming a microorganism with an 
expression vector obtained according to any one of claims 6 to 13 and cultivating the transformed microorganism. 

15. A procss according to claim 14, wherein the microorganism is an E. coli strain. 

16. A process according to claim 15, wherein the microorganism is an E. coli MC 1061 strain, 

1 7. A process of testing human blood for the presence of antibodies to the viral etiologic agend of AIDS which process 
comprises mixing a composition containing an envelope protein fragment of an AIDS virus obtained according to 
claim 1 with a sample of human blood and determining whether said envelope AIDS protein fragment binds to AIDS 
antibodies present in the blood sample. 

18. A process according to claim 1 7 which comprises the use of the Western Blotting Analysis. 

1 9. A process according to claim 1 7 which comprises the use of an Elisa-technique, wherein an envelope protein frag- 
ment of an AIDS virus obtained according to claim 1 is coated on a solid phase and contacted with the sample and 
after washing contacted with an enzyme-labeled non-human IgG. 

20. A process according to claim 1 7, wherein the Double-Antigen-Method is used. 

21 . A process for the determination of AIDS virus, wherein antibodies against an envelope protein fragment of an AIDS 
virus obtained according to claim 1 are used. 
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22. A process according to claim 21 , wherein the antigen in the sample and a protein fragment obtained according to 
claim 1 in labeled form compete with an antibody against a protein fragment obtained according to claim 1. 

23. A process according to claim 21 , wherein a sandwich method is performed using two antibodies against a protein 
fragment obtained according to claim 1 . 

24. A method according to claim 23, wherein one antibody is on a solid phase and the other antibody is labeled. 

25. A method according to claim 23, wherein two different monoclonal antibodies are used. 

26. An envelope protein fragment of an AIDS virus whenever prepared by a process as claimed in any one of claims 1 
to 5. 

27. An expression vector comprising a gene coding for an envelope protein fragment of an AIDS virus whenever pre- 
pared by a process as claimed in any one of claims 6 to 13. 

28. A transformant carrying an expression vector comprising a gene coding for an envelope protein fragment of an 
AIDS virus whenever prepared by a process as claimed in any one of claims 14 to 16. 

29. Ah expression vector comprising a gene coding for an envelope protein fragment of an AIDS virus as defined in 
claim 1 downstream of a promoter sequence enabling transcription, translation and thus expression of said enve- 
lope protein fragment in a host cell. 

30. An expression vector according to claim 29, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 

GTGTGGAAGGAAGCA 

ACCACCACTCTATTTTGTCCATCAGATGCTA^ 

CATGCCTGTGTACCCACAGACCCCAACCCACAAGAAGTAGTATTGGTAAATGTGACAGAAAATTTTAAC 

ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGGGA 

CCATGTGTAAAATTAACCCCACTCTOTGTTAGTTTAAAGTGCACTC 

AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAAAACTGCTCTTTCAATATCAGCA^ 
AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAAT 
GATACTACCAGCTATACGTTGACAAGTTGTAACACCTCAGTCATTACACAG 
T7TGAGCCAATTCCCATACATTATTGTGCCC0GGCTGGTTTTGCGATTCT 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCro 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACA 

AATACAAGAAAAAAAATCCGTATCCAGAGGTCACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 

AATATGAGACAAGCACArrGTAACATTAGTAGAGCAAAATGG 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAAXCTTTAAGCM 

ATTGTAACCKaCAGTmAATTGTGGAGGGOAATTTTrCT 

ACTtGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTCCTATTAACAAGAGATGGTGCT 

AATGGGTCOGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

GAAAAAAGAGCAGTOGGAATAGGAGC TT TCTT CCTTGG GTTCTTGGGAGCAGCA 

GCACCGTCAATGACGCTGACGGTACAGGCCAGACtt^ 

tTGCTGAGGGCTATtGAGGCGCAACAGCATC TGTTG CAACTC^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTC 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATOT 

AATCACACGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 
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31 . An expression vector according to claim 29, wherein said gene coding for an envelope protein fragment for an AIDS 
virus is a gene comprising the nucleotide sequence: 

TGTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTOTOCCOCOqCTOG 

TTCAATOGAACAOGACCATqTACAAATOTCAOC^^ 

TCAACTCAACTGCTGTTAAATGGC3U3TCTAGCAGAAGAA^ 

GACAATGCTIJUttCCATMTAOTACAGCT^^ 

AATACAAGAAAAAJUUTCCCGTATCCAGAOOtt 

AATATGAGACAAOCACATTC3TAACATTAOTAOAOCAAAM 

AAATTAACAGAACAATTTOOAAATAATAAAACAATAAtCW 

ATTGTAAOGCACAGTTTTAATTGTOGAQGOGAATTTTTCTACT^ 

ACTTOGTTTAATACTACTTOGACTACTOAAlQOCTCAAAXAACACTO 

CCATGCACAATAAAACAATTTATAAACATGTOCK3«3^^ 

AGGGGACAAATTAGATGTTCATCAAATATTACAGOGCTGCTATTAACAAGM 

AATOOGTCOGAGATCTTCACACCTWAOGAOGAOATATGAOOGACAATTO 

TATAAAGXAOTAAAAATTGAACCATTAOGAGTAOCACCCACCAAa 

GAAAAAAGAGCAGTQOCAATAOGAGCTTTOTTCCTTCXXJTTCTTOOQAGCAO 

GCAGOCTCAATGAOC3CTGACGCTACAGGCCAGACAATTATTOTCTGCTAW 

TTGCTGAGGGCTATTGAGGOGCAACAGCATCTGTTOCAACTCACAGTC^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATC^ 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAOTTOGAGTAATAW 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 

32. An expression vector according to claim 29, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 



ATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATACCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTn 
ATTGTAAOGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACT 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAAXAACACTGAAGGAAGTGACACAATC^ 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATCT 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

G AAAAAAG AGCAGTGOG AAT AGGAG C T X TO CTCC X T OOG I 111 I G GGAGCAGCAGGAAGCACTATGGGC 

GCAGOGTCAATGAOGCrGAOGGTACAOGCCAGACAATTATT GT CTOGT 

TTGCTGAOGGCTATTGAGOOGCAACAGCATCT GT T G CAACTCAGAG 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGG 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAA 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 

33. An expression vector according to claim 29, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 
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ATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATOGGTCCGAGATCTT»CACCTOGAGGAGGAGAT ATCAGTO AC AATTCX5AGAAGTGAATTAT AT AAA 
TATAAACTAGTAAAAATTGAACCATTACGAOTAGCACCCACCAAGGCAAAGAGAAGAGTGCTGCAGAGA 
G AAAAAAGAGCAGTGGGAATAGGAGCI TT O ITCCTIGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCA 
TTGCICAGGGCTATTGAGGCGCAACAGCATCTGTTGCAA 

GCAAG AATCCTGGCTGTGG AAAG AT ACCT AAAGGATC AACAGCTCCTGGGG ATTTGGGGTTC 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCT 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



or an equivalent thereof, coding for said envelope protein fragment. 

34. An expression vector according to claim 29, wherein said gene coding for an envelope protein fragment of an AIDS 
virus is a gene comprising the nucleotide sequence: 

ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACT 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGG 
TTGCTCAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGC 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCT 
AAACTAATTTGCACO\CTGCTGTGCCTTGGAATGCTAGTTGGAGTAATAAATCTCTGGAACAG^ 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



35. An expression vector according to any one of claims 29 to 34 which is a plasmid capable of replication in gram-neg- 
ative bacteria. 

36. An expression vector according to claim 35 which is capable of replication in an E. coli strain. 

37. The expression vector pEV1 , -2, or -3/env 44-640. 

38. The expression vector pEV1 , -2, or -3/env 205-640. 

39. A transformant carrying an expression vector as claimed in any one of claims 29-38. 

40. A transformant according to claim 39 which is an E. coli strain. 

41. A transformant according to claim 40 which is an E. coli MC 1061 strain. 

42. Antibodies raised against a protein fragment obtained according to claims 1 to 5 and 26. 

43. The antibodies of claim 42 which are monoclonal antibodies. 

44. A vaccine eliciting immunity to AIDS comprising as an active ingredient a protein fragment obtained according to 
claims 1 to 5 and 26. 

45. The use of a protein fragment as claimed in claim 1 for the preparation of a protective immunisation vaccine. 
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PatentansprOche 

PatentansprQche fQr folgende Vertragsstaaten : BE, CH, DE, FR, GB, IT, LI, NL, SE, 

1. Ein Hullproteinfragment eines Ervvorbenen-!mmunschwache-Syndrom-(AIDS)-Virus, weitgehend frei von anderen 
Proteinen, mit der Aminosfluresequenz: 

valxrpLysGluAla 

TnrThrThrLeuPheCysALaSerAspAlaLysAUTyrAspThrGluValHlsAsnValTrpAlaThr 
Kl^laCysVaLProTtirA5pProAsnProGlnGluValValLeuValAsnvaLThrCluAsnPheAsn 
MEXXrpLysAsnAspMETValG iuG LnMEXHlsGiuAspI le I i eSerLeuXrpAspG InSerLeutys 

ProCysValLysteuxnrProLeuCysvalSerLeuLysCysThrAspLeuLysAsnAsptnrAsnThr 
AsnSerSerSerGlyArgMSTlleMETGluLYSGlyGluIleLysAsncysSerPheAsnlleSarTOr 
SerlleArgGLyLysValGLriLysGiuTyrAlaPhePheTyrLysLeuAsptlelleProHeAspAsn 
AsptnrThrSerTyrTnrLeuthrSerCysAsnThrSerVaLIleTnrGlnAlaCYsProLysValSer 

PheGluProlleProlieHisTyrCysAiaProAlaGlyPheAialleLeuLyscysAsnAsnLYSTtir 
PheAsnGlyTtirGlyProCysThrAsn^ 

serxtirG InLeuLeuLeuAsnG i yse r LeuAiaG IuG IuG luVa IVa LI leArgSe rVa iAanPhethr 
AspAsnAlaLysxnrllelleValGInLeuAsnXhrSerValGlulleAsnCysXhrArgProAanAsn 
AsnThrArgLysLysIleArglleGlnArgGLyPr^ 

AanMEXArgGinAIaHisCysAsnHeSerArgAlaLysXrpAsnAlaXhrLeuLysGlnHeAlaSer 
LysLeuArgGiuGlnPheGlyAsnAsttLysXhrllellePheLysGlnSerSerGLyGlyAspProGiu 
IleValXhrHisSerPheAsnCYsGlyciyGiuPheP^ 

xhrrrpprieAanSerXtirTrpSerXhrGluGLySerAsnAsnxnrGiuGiYSerAspxnrlieThrLeu 
ProcysArglleLysGLnPhelleAsnMEXXrpGlnGiuVaiGlyLysAlaMEXTyrAlaProProlle 
SerGiyGlnlteArgCysSerSerAsnlleXhrGIyLeuteuLeuxnrArgAspGlyGlyAsnAsnAsn 
AsnGiySerGiuIlePheArgProGlyGlyGlyAspMEXArgAspAsnXrpArgSerGluLeuTyrLys 
TyrLysValVaiLysILeGiuProUeuGlyVaLAlaProXHrLysAlaLysArgArgValValGlnArg 
GluLysArg AlaVa lGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerXhrMEIGly 
AlaAlaSerMEXXnrLeuXhrValGlnAlaArgGlnLeuteuSerGlylLeValGlnGlnGlr^nAsn 
LeuLeuArgAlalleGluALaGlnGlnHtsLeuLeuGLnLeuxnrValXrpGlytleLysGlnLeuGln 
AlaArglleLeuALaValGluArgryrLeuLysAspGinGinLeuLeuGiylleXrpGlyCysSerGiy 
LysLeulleCysxnrxhrAlaVaLProxrpAsnAlaserXrpSerAsnLysSerLeuGiuGinlleXrp 
AsnHlsXhrmrXrpMEXGXuXrpAspArgGiulleAsnAsnxyrXhrSer 



oder 
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CysProlysvaiSer 

?heGlu?roIle?roILeHistyrCysAiaProAUGLyFheAla:ieLeuLysCysAsnAsnLysX^r 
PheAsnClyTnrGlyProCysThrAsnValSerT^ryalGinCysTnrHisGiylUArgProVaiVai 
SerXIirG InLeuLeuLeuAsnc lySer LeuAlaG luG luG luVa iva 1 1 leAr gSerVa LAsnPheXhr 

AspAsnAlaLysxhrllelleValGlnLeuAsn^rSerValGluIleAsnc^sxhrArgProAsn^n 
AsnTtirArgLysLysIleArglleGlnArgGiyProGiyArgAlaPheValThrlieGlyLyslleGly 
AsnMETArgGlnAlaHisCysAsnlleSerArgAULysTrpAsnAlaThrLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGiyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGlu 
IleValThrHtsSerPheAsnc^sGlyGLyGiuPhePheTyrCysAsnSerTnrGlnLeuPheAsnSer 
ThrTrpPheAsnSert^rTrpSerTnrGluGlySerAsnAsnT^rGIuGlySerAspTnrXleThrLeu 
ProCysArglleLysGlnPhelleAsnMETTrpGlnGluValGlyLysAlaHETTyrALaProProIle 
SerGlyGlnlleArgCysSerSerAsnlLeThrGlyLeuLeuLeuTMrArgAspGlyGiyAsnAsnAsn 
AsnGlySerGluIlerheArgProGlyGtyGIyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysvalVaiLysIieGluProteuGlyValAlaProTr.rLysALaLysArgArgValVaiGlnArg 
GluLysArgA laVA lGlylleGlyAlaLeuPheLeuGlyPheLeuGIyAlaAUGlySerThrMETGly 
AlaAlaSerKETT^rLeuXhrValGlnAlaArgGln^^ 

LeuLeuArgAlalleGiuAlaGinGlnHisLeuLeuGlnLeuThrValTrpGIylUUysGlnLeuGln 
AlaArglleLeuAlaVaiCluArgTyrLeuUysAspGInGLnLeuLeuGLylleTrpGLyCysSerGly 
LysLeuIleCysTr.rThrALaValPrctrpAsnAiaSerTrpSerAsaLysSerLeuGIuGlnHaTr? 
AsnHisThrTtirTrpMSTGlutrpAspArgGluIleAsnAsnTyrTnrSer 



Oder 

METArgGlnAlaHisCysAsnlieSerArgAlaLysTrpAsnAlathrLeuLysGlnlleAlaSer 
UysLeuArgGiuGlnPheGlyAsnAsnLysThrllellePheLysGlnSerSerGlyGlyAspProGiu 
IlcValXhrHisSerPheAsnCysGiyGlyGluPhePheTyrCysAsnSerthrGlnLeuPheAsnSer 
xnrXrpPheAsns«rThrXr?SerXhrGluGlySerAsnAsnxrirCluGlySerAspxhrlleXhrLeu 
ProCysArglleLysGinPhelleAsnMEXXrpGlnGluValGLyLysAlaMEXXyrAiaProProIle 
SerGlyGlnlleArgCysSerSerAsnlleXhrGlyLeuLeuLeuXhrArgAspGlyGiyAsnAsnAsn 
AsnGiySerGluIlePheArgProGlyGlyGiyAspMETArgAspAsnTrpArgSerGluLeuXyrLys 
XyrLysVaiVaiLysIleGluProLeuGiyvaiAlaProTnrLysAiaLysArgArgVaiValGlriArg 
GluLysArgAUVaiGlylleGiyAlaLeuPheLeuGiyPheLeuGiyAiaAlaGlySerX^rMEXGly 
AiaAlaSerttSTTnrLeuXhrValGlnAlaArgGlnLeuLeuSerGlylleValGlnGinGlnAsnAsn 
LeuLeuArgAialleGluAiaGlnGlnHtsLeuLeuGlnLeuTnrValXrpGlylleLysGinLeuGln 
AlaArglleLeuAiaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleXrpGLyCysSerGly 
LysLeuIleCysxnrX^rAlaValPrcXrpAsnAlaSerXrpSerAsnLysSerLeuGluGlnlleTr? 
AsnHisxnrX^rXrpMETCluXrpAspArgGluIleAsnAsnXyrXMrSer 



Oder 



METTyrAlaProProIle 

SerGlyGlnlleArgCysSerSerAsnlleXhrGlyLeuLeuLauXhrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluliePheArgProGiyGlyGlyAspMETArgAspAsnxrpArgSerGluLeuTyrLys. 
XyrLysValValLyslleGLuProLeuGlyValAlaProXhrLysAlaLysArgArgvalValGlnArg 
GluLysArgALaVaiGlyU'eGlyAlaLeuPheLeuGiyPrieLeuGlyAlaAUGlySerXhrMEXGLy 
AlaAlaSerKEXXhrLeuXhrValGlnAlaArgGlriLeuLeuSerGlylleVaiGlnGinGlnAsnAsn 
LeuLeuArgAlalleGLuALaGlnGlnHisLeuLeuGLnLeuThrVaLXrpGiylleLysGlaLeuGLn 
AlaArglleLeuAlavalGLuArgXyrUeuLysAspGlnGlnLeuLeuGlylleXrpGlyCysSerCLy 
LysLeuIleCysXhrXhrAlaValProXrpAsnAlaSerXrpSerAsnLysSerLeuGluGlnlleXrp 
AsnHisXhrxrvrXrpMEXGluXrpAspArgGluIleAsnAsnTyrXhrSer 
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Oder 

MEXArgAspAsnXrpArgSerGluLeuXyrLys 
TyrLysvaiVaiLyslleGluProLeuGiyvalAiaProtnrLysALaLysArgArgVaiValGlnArg 
GluLysArgAiaValClylleGlyAlaLeuPheLeiiGlyPheLeuGlYAlaAlaGiySerThrMETCly 
AlaAlaSecMEmrLeuXhrValGlnAlaArgGlnLeuLe^^ 

LeuLeuArgAlaHeGluAlaGlnGinKtsLeuLeuGlnLeuthrValTrpGlylleLysGlnLeuGln 
AiaArgIleLeuAlaValCluArgTyrLeuLysAspGlnGlnLeuLetK31yIleTrpGiyCysS«rGly 
LysLeuIleCysthrTnrAlaVaiProTrjAsnAtaSerTrpserAsriUysSerLeuGluGLnlleTrp 
AsnHisTnrTnrTrpMETGlulrpAspArgGiuIleAsnAsnTyrTnrSer. 



Ein Expressionsvektor errthaltend ein Gen kodierend fur ein Hullproteinfragment von einem AIDS-Virus gemass 
Anspruch 1, abwarts von einer Promotorsequenz die die Transkription, Translation und damit die Expression des 
besagten Hullproteinfragments in einer Wirtszelle ermdglicht. 

Ein Expressionsvektor gemass Anspruch 2, woriri das besagte, fur ein HQIIproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsauresequenz enthatt: 

GXGTGGAAGGAAGCA 

ACCACCACXCTAXXTXCXGCAXCAGAXGCTAAAGCAXATGAXACAGAGGXACAXAAXGTrXCGGCCAC^ 

CATGCC7GTG7ACCCACAGACCCCAACCCACAAGAAGTAGTAXTGGTAAATGTGACAGAAAATTTTAAC 

AXGXGGAAAAAXGACAXGGXAGAACAGAXGCAXGAGGAXAXAAXCAGXTTAXGGGAXCAAAGCCXAAAG 

CCAXCXGTAAAAXXAACCCCACXCTGXCmGXXTAAAGXGCACXGATXTCAAGAAXGAXA 

AAXAGXAGXAGCGGGAGAAXGAXAAXGGAGAAAGGAGAGAXAAAAAACTGCXCX7XCAAXAXCAGCACA 

AGCAXAAGAGGXAAGGXGCAGAAAGAAXAXGCAXXXXTrTAXAAACTTGAXAXAAXACCAAXAGAXAAX 

GAXACXACCAGCXAXA(XTrCACAAGXXC7AACACCXCACXCArrA»^ 

XXXCACXZC^XXCCCAXACAXXAXTCXGCCCCgG C X G^ 1 1 1 i lr CC AXTCXAAAATGXAAXAAXAACACC 

XXCAAXGGAACAGGACCAXGXACAAAXGXCAGCACAGXACAAXGTACACAXGGAAXXAGK 

XCAACTCAACrCCXGXXAAAXGGC^GXCXAGCAGAAGAAGAGGXA 

GACAAXGCXAAAACCAXAAXAGXACAGCXGAACACAXCXGXAGAAAXTAAXXCXACAAGACCCAACAAC 
AAXACAAGAAAAAAAAXCOTAXCCAGAGCGCAC«GGCAGAGC^^ 

AAXAXGAGACAAGCACAXTGXAACAXXAGXAGAGCAAAAXGGAAXGCCACXXXAAAACAGAXAGCXAGC 

AAAXXAAGAGAAC AAXXX GGA^XAAXAAAACAAXAAXCTXXAAGCAAXCCXCAGGAGGGGACCCAC^ 

AXXGXAACGCACAGXXXXAAXXCXGG AGGCGAAX X XX T CXACXGXAAXXCAACACAACXGXXXAAXAGX 

ACXTGGXXXAAXAGXACXTGGAGXACXGAAGGGXCAAAXAACACTGAAGGAAGXCACACAAXCACACXC 

CCATGCAGAAXAAAACAAXXXAXAAACAXCXGGCAGGAAGXAGGAAAAGCAAXGXAXCCCCCXCCCAXC 

AGCTCACAAAXXAGAXGTrCAXCAAAXAXXACAGGGCTGCTArTAACAAGAGATGGXGCT 

AAXGGGXCCGAGAXCTTCAGACCXGGAGGAGGAGAXAXGAGGCACAATXGGAGAAGXGAA^ 

XAXAAAGXAGXAAAAAXXGAACCAXXAGGAG7AGCACCCACCAAGGCAAAGAGAAGAGXCGXGCACAGA 

GAAAAAACAGCAGTGGCAAXAGGAG C IX?GX ICCX XG G GXXC X X G GCAGCAGCAGGAAGCACXAXGGGC 

GCAGCGXCAAXCACGCXGACCGXACAGGCCACACAAXXA X XGX C X GG XAXAGXGCAGCAGCACAACAAX 

TTCCXGAGGG^XXCAGCCGCAACAGCAXCXGXXGCAACXCA^ 

GCAAGAAXCCrGCCXGTGGAAAGAXACCrAAAGGAXCAACAGCXCCTGGGGAXTTGGGGTrGCXCXGGA 
AAACXAAXXTGCACCACXGCIC roCCTTGGAAXGCXAGXXGGAGXAAXAAAXCTCTGGAACAGAXXXOG 
AAXCACACGACGXGGAXGGAGXGGGACAGAGAAAXXAACAATXACACAAGC 



Oder ein Aquivalent davon kodierend fur das besagte Hullproteinfragment 

Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fur ein Hullproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende Nukleinsauresequenz enthah: 
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TGTCCAAAGGTATCC 

TTTGAGCCAATTCCCATACATTATTGTGCCCCOGC^ 

TTCAATGGAACACGACCATGTACAAATGTCAGCACAGTACAATGTACACATGG^ 

TCAACTCAA CT GC I C I I AAATGCCACTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 

GACAATGCXAAAACCATAATAGTACAGC7GAACACATC7GTAGAAAXTAATTGTACAAGACCCAACAAC 

AATACAAGAAAAAAAATCCCXATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATACGA 

AATATGAGACAAGCACATTCTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCrAGC 

AAATTAAGAGMCAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCC7CAGGAGGGGACCCAGM 

ATTGTAAOGCACAGITri AATTGTGG AGGGG AATTTTTCTACTCTAATTCAACACAA C TC Tl IA ATAGT 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACT 

CCAtGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 

AGCGGACAAATTAGAtGTTCATCAAATATTACAGGGCTGCTAtTAACAAGAGATGGTGGTAATAACAAC 

AATGGG7CCGAGA7CTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAG7AGXAAAAATTGAACCAT7AGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

G AAAAAAGAGCAGTGGGAATAGG AG C T TT G T T C CT T GG GTTCTTGGGAGCAGCAGGAAGCACr ATCGGC 

GCAGCCTCAATGACGCrGACGGTACAGGCCAGACAATTAT TC 

TTOCTGAGGGCTATTGAGGCGCAACAGCATCTG7TGCAACT 

GCAAGAATCCrGGCTGTGGAA^GATACCTAAAGGATCAACAGCTCCTGGGGATTT^ 

AATCACACG ACG7GGATGG AG7GGG ACAG AG AAAT7AACAATTAC ACAAGC 

oder ein Aquivalent davon kodierend fQr das besagte Hullproteinfragment. 

Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fur ein Hullproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende NuWeinsauresequenz enthait: 



atgagacaagcacattgtaacattagtagagcaaaatggaatgccactttaaaacagatagctagc 
aaattaacag/^caatttggaaataataaaacaataatc^ 

ATTGT AACGCACA G I £ 1 1 A ATTG70GAGGGGAATTTTTCTACTGTAATTCAACACAA I 1 1 I AATAGT 

A C T rUS 1 1 IAATAGTACrTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACrC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTCAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTCGTGCAGAGA 

G AAAAAAGAGCAGTGGGAATAGG AGO ! : rGTT CCTTGG CTTCT r C GGAGCAGCAGGAAGCACTATOGGC 

GCAGCGTCAATGACGCrCACCGTACAGGCCAGACAATTATTGTCTGGTATACTGCAGCAG 

TTGCTCAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAjTCTGGGGC^ 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCrCCTGGGGATTTGGCG 

AAACTAATTTGCAC^CrGCTGTGCCTTGGAATGCTAGTTGGAGTAAT 

AATCACACCACCTGGA7GGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aquivalent davon kodierend fur das besagte Hullproteinfragment. 

Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fur ein HGIIproteinfragmerrt eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende NuWeinsauresequenz enthait: 
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ATGTATGCCCCTCCCATC 

AGCGCACAAATTACA7GTTCA7CAAATXTTA 
AATGGG7CCGAGATCT:CAGACC?3CAGGAOTAGA7ATGAGGGa^ 
TATAAACTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAACGCAAAGAGAAC 
GAAAAAAGAGCACTGGGAATAGGAG C rTTGTTCCZ Jl^ Tt CTrGGGAGCAOCAGG AAOCACTATGGGC 
GCAGCGTCAATCAeGCTGACGCTACAGGCCAGA 

7TGCTGAGGGCTATTSAGGOGCAACAGCAT L 1 Jl» 2 IUC AAC7CACAG?C?SGGGCATCAAGCAGC7CCAG 
CCAAGAATCCTOCCwTTCAAAGATACCrAAAGGATCAACA 
AAACTAATTTOCACCACTGCTGTGCCTTGGAATGCTAGTwCAGTA^ 
AATCACACGACGTGGA7GGAG7GGGACAGAGAAA77AACAATTACACAAGC 



Oder ein Aquivalerrl davon kodierend f Or das besagte HDIIproteinf ragment. 

7. Ein Expressionsvektor gemass Anspruch 2, worin das besagte, fur ein HDIIproteinf ragment eines AIDS-Virus 
kodierende Gen ein Gen ist, das die folgende NuHeinsauresequenz errthatt: 

TATAAAGiAGTAAAAATTCAACCATTAGGAGTAGC^CCCACCAAGGCAAA 

GAAAAAAGAGCAG7GGGAATAGGAGC mGTTCCI rGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 

GCAGCCTCAATGACGCTCACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGtt 

TTGCTCAGGGCXATTGAGGCGCAACACK^TCTGtTGCW 

GCAAGAATCCroGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTZGG 

AAACTAArTTGCACCACTGCiGTCCCTTGGAATGCrAGTTGGAGTAATAAAT 

AATCACACGACGTGGATCGAGTGGGACAGAGAAATTAACAArrACACAAGC 



8. Ein Expressionsvektor gemass einem der Anspruche 2 bis 7, der ein Plasmid ist, das sich in gram-negativen 
und/oder gram-positiven Bakterien replizieren kann. 

9. Ein Expressionsvektor gemass Anspruch 8, welcher fahig ist, in einem E. ooli Stamm zu replizieren. 

10. Ein Expressionsvektor gemass Anspruch 8, welcher fahig ist, in einem B. subtilis Stamm zu replizieren. 

11. Der Expressionsvektor pEV1 , -2, Oder -3/env 44-640. 

12. Der Expressionsvektor pEV1, -2, Oder -3/env 205-640. 

13. Ein Transformant der einen Expressionsvektor gemass einem der Anspruche 2 bis 12 tragi 

14. Ein Transformant gemass Anspruch 13, der ein E. coli Stamm ist. 

15. Ein Transformant gemass Anspruch 13, der ein E. coli MC 1061 Stamm ist. 

16. Ein Transformant gemass Anspruch 13, der ein B. subtilis Stamm ist. 

17. Ein Transformant gemass Anspruch 13, welcher eine Saugetierzelle ist 

18. Ein Verfahren zur Herstellung eines wie in Anspruch 1 beanspruchten Hullproteinfragments eines Erworbenen- 
Immunschwache-Syndrom-Virus gekennzeichnet durch: 

Transfer mieren einer Wirtszelle mit einem Expressionsvektor wie in einem der Anspruche 2 bis 12 bean- 
sprucht; Kultivieren besagter Wirtszelle, so dass besagtes AIDS env Proteinfragmerrt exprimiert wird; 
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und Extrahieren und Isolieren des besagten AIDS env Proteinfragments. 

19. Ein Verfahren gemass Anspruch 18, worin der Expressionsvektor pEV1 , -2 oder -3/env 44-640 1st. 

20. Ein Verfahren gemass Anspruch 18, worin der Expressionsvektor pEV1 , -2 oder -3/env 205-640 ist. 

21 . Ein Verfahren zum Testen von humanem Blut auf das Vorhandensein des viralen Verursachers von AIDS, gekenn- 
zeichnet durch Mischen einer Zusammensetzung enthaltend ein Hullproteinfragment eines AIDS Virus gemass 
Anspruch 1 mit einer Probe von humanem Blut und Bestimmen ob das besagte Hullproteinfragment an in der Blut- 
probe vorhandene AIDS Antikflrper bindet. 

22. Ein Verfahren gemass Anspruch 21, gekennzeichnet durch die Verwendung der Western Blot Analyse urrrfasst. 

23. Ein Verfahren gemass Anspruch 21 , gekennzeichnet durch die Verwendung einer ELISA Technik, wobei ein Hull- 
proteinfragment eines AIDS Virus gemass Anspruch 1 auf eine Festphase aufgebracht wird, mit der Probe in Kon- 
takt gebracht wird und nach Waschen mit einem enzymmarkiertem nicht-humanem IgG zusammengebracht wird. 

24. Ein Verfahren gemass Anspruch 21, worin das Doppel-Antigen-Verfahren verwendet wird. 

25. Ein Verfahren zur Bestimmung von AIDS- Viren, worin Antikflrper gegen das Hullproteinfragment eines AIDS- Virus 
gemass Anspruch 1 verwendet werden. 

26. Ein Verfahren gemass Anspruch 25, worin das Antigen in der Probe und ein Proteinfragment gemass Anspruch 1 
welches markiert ist, urn einen AntikOrper gegen ein Proteinfraument gemass Anspruch 1 konkurrieren. 

27. Ein Verfahren gemass Anspruch 25, worin ein Sandwichverfahren unter Verwendung von zwei AntikOrpern gegen 
ein Proteinfragment gemass Anspruch 1 durchgefuhrt wird. 

28. Ein Verfahren gemass Anspruch 27, worin ein AntikOrper an der Festphase ist und der andere AntikOper markiert 
ist. 

29. Ein Verfahren gemass Anspruch 27, worin zwei verschiedene monoWonale AntikOrper verwendet werden. 

30. Ein Immunitdt gegen AIDS bewirkender Impfstoff, enthaltend als aktiven Bestandteil ein Proteinfragment gemass 
Anspruch 1 . 

31 . AntikOrper erzeugt gegen ein Proteinfragment gemass Anspruch 1 . 

32. Die AntikOrper gemass Anspruch 31 , weiche monoWonale AntikOper sind. 

33. Die Verwendung eines Proteinfragments gemass Anspruch 1 fOr die Herstellung eines schutzenden immunisier en- 
den Impfstoffs. 

34. Die Verwendung eines Proteinfragments gemass Anspruch 1 zum Testen von humanem Blut auf das Vorhanden- 
sein von AIDS-Viren. 

Patentanspruche fur folgenden Vertragsstaat : AT 

1. Verfahren fOr die Herstellung eines HOIIproteinfragments eines Erworbenen-lmmunschwache-Syndrom-(AIDS)- 
Virus, welches im weserrtlichen frei von anderen Proteinen ist, gekennzeichnet durch: 

Transformieren einer Wirtszelle mit einem Expressionsvektor enthaltend ein Gen kodierend fur ein Hullprote- 
infragment eines AIDS-Virus mit der Aminosauresequenz: 
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ValTrpLysGluAla 

TnrrhrThrLeuPheCysAlaSerAspAlaLysAlaTyrAspThrGIuValHlsAsnValTrpAlaXto 

HisAlaCysValProThrAspProAsnProGlnGluVaW^ 

METTrpLysAsnAspMETValGluGlnMEra 

ProCysValLysl^uThrProl^ucysValSerLeuLysCysTto^ 

AsnserserSerGlyArgMETTleMETGluLysGlyGluIU^ 

SerlleArgOlyLysValGlxiLysaiuTyrAlaPhePheTyrLysLeuAspIlelleProIleAspAsn 
AapTnrThrSerTyrrnrLeuThrSarCysAsnThrSerVallleTh^ 

PheGluProlleProlleHisTyrcysAlaProAlaGlyPheAlalleLeuLysCysAsnAsnLystltf 
PheAsnGlyThrGlyProcysThrAsnValSerthr^^ 
SerTftrGlnLeuLeuLeuAsnGlySerLeuAlaGlu^^ 
AspAsnAlaLysTltrllelleValGlnLeuAsnlhrSer^^ 

AsnThrArgLysLyslleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLyslieGly 

AanMBTArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaser 

UysteuArgGluGlnPheGlyAsnAsnUysThrZleZlePheLysGlnSerserGlyGlyAspProGlu 

IleValThrHisSerPheAsnCysGlyGlyGluPhePhelYr^ 

ThrrrpPheAsnserTturTrpserThrGluGlySerAsnAsn^ 

ProCysArglleLysGlnPhelleAsnHETTrpGlnGluValGlyLysAlaKBTTyrAlaProProIle 

SerClyGlnlleArgCysSerSerAsnlleThrGlyLeul^^ 

AsnGlySerGlullePheArgProGlyGlyGlyAspMETAr^ 

TyrLysValValLysileGluProLeuGlyValAlaProThrLysAlaLysArgArgvalValGlnArg 
GluLysArgAlaValGlylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGly 
AiaAlaSerMETThrLeuThrValGlnAlaArgGlnLe^^ 

LeuLeuArgAlalleGluAlaGlnGlrmisLeuLeuGlnLeuthrValTrpGlylleLysGlnLeuGln 
AlaArglleLeuAlaValGluArgryrLeuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGly 
LysLeulleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnHlsThrThrtrpMETGluTrpAspArgGluIleAsnAsnTyrThrSer 

oder 

cysProLysVaiSer 

PheGluProIleProlleHisTyrcysAiaProAlaGlyPheAlalleLeuLyscysAsnAsnLysTtir 
PheAsnGlyThrG LyProCysthr AsnVa ISerThrVa iG LnCysThrHisGlyl leAr gProVa IVai 
SerrnrGlnLeuLeuLeuAsnGlySerLeuAlaGIuGluGLuValVallleArgserValAsnPheThr 
^spAsnAlaLysTttrllelleValGlnLeuAsnTnrSerVaLGluileAsnCysthrArgProAsnAsn 
AsnXhrArgLysLyslleArglleGlnArgGlyProGlyArgAlaPheValThrlleGlyLyslleGly 
AsnMEtArgGlnAlaHisCysAsnlleSerArgAlaLysTrpAsnAlaThrLeuLysGlnlleAlaSar 
LysLeuArgGiuGlnPheGlyAsnAsnLysxnrllelLePheLysGlnSerSerGIyGlyAspPrcxJLu 
1 1 eVa lThrHlsSerPheAsnCy sG lyG lyG I uPhePheTy rCy s AsnSerThrG InLeuPheAsnSer 
ThrrzpPheAsnSerThrTrpSerThrGluGlySerAsnAsn^ 

ProCYsArglleLysGLnPhelleAsnHETTrpGinGluVaLGlyLysAlaMSTTyrAlaProProlle 

SerGiyGlnXleArgCysSerSerAsnZleThrGlyLeuLeuLeuthrArgAspGlyGlyAsnAsnAsn 

AsnG lySe rG lul lePheAr gPr oG lyG LyG Ly AspMETAr g Asp AsnTrp Ar gse rG luLeuTy r Ly s 

TyrLysValValLysILeGluProLeuGlyValAlaProThrLysAlaLysArgArgValValGlnArg 

GluLysArgAlaValGlylleGiyAlal^uPheLeuGLyPhel^uGlyALaAlaGiySerThrMETGly 

AlaAlaSerMETTtirLeuThiValGlrA^ 

LeuLeuArgAlalleGluAlaGlnGlnHisl^uLei^ 

AlaArglleL^uAlaValGluArgryrteuLysAspGlnGLnLeuLeuGlylleTrpGlyCysSerGiy 
LysteuIleCysThrThrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGluGlnlleTrp 
AsnH IsThrThrTrpWETG lulrp Asp Ar gG lul 1 eAsnAsnTy rThrSe r 



Oder 
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MBTArgaijiAlaHlscysAsnlleSerArgAiaLysTrpAsnAlaThrLeuLysGlnlleAlaSar 
Lysl^uArgGiuCl^heGlyAsnAsnLYstrirllellePheLysGlnSerSerGiyGlyAspProOlu 
I leva IThrHisSer PheAsncysG iyG lyG LuPhePheTyrCy sAsnSerThrG LnLeuPheAsnSe r 
Thrrr^PheAsnSerTtirrrpserThrGluGlySerAsn^ 

ProCysJUgileLysGlnPhelieAsnMBTTrpcinGluValGlyLysAlaMETTyrAlaProProlle 

SerGlyGinlleArgCysSerSerAsnllethrGLyLeui^uLeuTnrArgAspGlyGlyAanAsnAsn 

AsnGiySerGlullePheArgProGiyGlyGlyAspMEtlUrgAspAsnTrpArgserGluLeuTyrLys 

TyrLysvalValLysIleGluProLeuOlyValAlaProThrLysAiaLysArgArgValValGlnArg 

GluLysArgAlaValGlylleGiyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMSIGly 

AlaAlaSerMETThrLeuXhrvalGlnAlaArgGlnL^^ 

Leul^uArgAialleGiuAlaGlnGlnHIsLeui.e^ 

AlaArglleLeuAiaValGluArgryrLeuLysAspGlnGlnLeuLei^lylleTrpGlyCYsSerGiy 
LysLeulleCysTOrThrAiaVaLProTrpAsnAIaSerTrpSerAsnLysSerLeuGiuGlnlletrp 
AsnHlsThrThrTrpMETGluTrpAspArgGiuIIeAsnAsnTyrThrSer 



Oder 

METTyrAlaProProlle 

SerGlyGLnlleArgCysserSerAsnlleThrGLyLeuLeuLeuThrArgAspGLyGlyAsnAsnAsn 
AsnGlySerGluIlePheArgProGlyGiyGlyAspMETArgAspAsnTrpArgSerGluUeuTyrLys 
TyrLysValValLysIleGluProLeuGlyVaiAiaProThrLysAlaLysArgArgvalValGlnArg 
GluLysArgAlaValGlylleGlyAiaLeuPheLeuGlyPheLeuGiyAlaAiaGlySerThrMETGly 
AlaAlaSerMETThrLeu'EhrValGlnAlaArgGinLeuLeuSerGIylleValGlnGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGinGlnHisLeuLeuGlnLeuTtirValtrpGiylleLysGlnLeuGln 
AiaArglieLeuAiaValGluArgTyrLeuLysAspGlnGlnLeuLeuGlylleTrpGIyCysSerGly 
LysLeuIleCysThrThrAlaValProTrpAsnAlaSerTrpserAsnLysSerLeuGLuGlnlleTrp 
AsnHlsThrThrTrpMETGluTrpAspArgGIuIleAsnAsnTYrTnrSer 



Oder 

MBTArgAspAsnTrpArgSerGIuLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyvalAlaProThrLysAlaLysArgArgVaiValGlnArg 
GluLysArgAlaValGlylLeGLyAlaLeuPheLeuGlyPheLeuGlyALaAlaGlySerThrMETGiy 
AlaAiaSerMETTtirLeuThrValGlnAlaAr^ 

LeuLeuAr gAlal leG luAlaG InG InHlsLeuLeuG InLeuThrVa lTrpG ly I leLysG InLeuGIn 
ALaArglleL^uAlaValGluArgTyrLeuLysAspGlnGinLeuteuGLylleTrpGlyCysSerGly 
Lysl^uIle<^sThrTnrAlaValProTrpAsnAlaSerTrpSerAsnLysSerLeuGl.uGlnILetrp 
AsnHisThrTtirTrpMETG lutrp Asp Ar gGluIl eAsnAsnty r ThrS e r 



abwSrts von einer Promotorsequenz, die die Transkription, Translation und damit die Expression des 
HGIIproteinf ragments in einer Wirtszelle ermOglicht; Kutf ivieren der Wirtszelle, so dass das Hullproteinf ragment 
eines AIDS-Virus expremiert wind; und Extrahieren und Isolieren des HOIIproteinfragments von einem AIDS- 
Virus. 

Ein Verfahren gemass Anspruch 1 , worin die Wirtszelle ein Bakterium ist. 

Ein Verfahren gemass Anspruch 2, worin das Bakterium E. coli ist. 

Ein Verfahren gemass Anspruch 3. worin das Plasmid pEV1, -2 Oder 3/env 44-640 ist 

Ein Verfahren gemass Anspruch 3, worin das Plasmid pEV1, -2 Oder 3/env 205-640 ist. 
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Ein Verfahren for die Herstellung eines Expressionsvektors enthaltend ein Gen kodierend fur ein Hullproteinfrag- 
ment eines AIDS- Virus, gekennzeichnet durch das Konstruieren eines Expressionsvektors mit einer Inserierungs- 
stelle, worin das in Anspruch 1 definierte Gen kodierend fur ein Hullproteinfragment eines AIDS-Virus inseriert 
werden kann, wobei die Inserierungsstelle aufwarts einer Promotorsequenz liegt, die die Transkription, Translation 
und damit Expression des HOIIproteinfragments in einer Wirtszelle ermoglicht. 

Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fOr ein Hullproteinfragment 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukfeotidsequenz: 



,,. GTGTGGAAGGAAGCA 

CATGCv.ru !u I'ACCC^CAGACCCCAACCCACAAGAAGT AGTATTGGTAAATGTGRCAGAAAATTTTRAC 

ATGTGGAAAAATGACATGGTAGAACAGATGCATGAGGATATAATCAGTTTATGXX; 

CmTGTGTAAAATTAACCCaCTCTGTCrrTAGTrrAAAGT^ 

AATAGTACrTAGCtXTCAGAATGATAATGCAGAAAG^AGAGAT 

AGCATAAGAGGTAAGGTGCAGiVAAGAATATGCATTTTTTTATAAACr^ 

GATACTACCAGCTATACtrrrGACAAGTTGTAACACCTCAGTCATT 

T"G»GCCAATTCCareACAmTTC^ 

TTCAATCGAACAGGACCATGTACAAATCTCAGC^^ 
tta*CTCAACICCTGTTAAATG3CAGTCTAG^ 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAA^ 
^*ACAAGAAAAAAAATCCGraTCCAGAGGGGACai^ 

AATATGAGACAlUXaraTTGTAACArrAGTAGAGCAAAATCXSAAT^^ 

^^^flftGGCT CAGTTTTAATTG'TGGAGGGGAA 1 1 1 1 1 L l AClXJTA ATTCAACACAACrCTTT.RAT«rr 

ACTTGGTrTAATAGTACTOX^GTACTGMGX^ 

CCaTGTAGAATAAAACAATTTATAAACATG^ 

AGOGCACAAATTAGAT^TTaVTCAAATATTACAGGGCrGCTATTAACAAGACATGG^ 

^TGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
*MAAAGTAGiaAAAATTGAACC»TTAGGAGT^^ 

GAAAAAAGAGC3WnXXX^XAGGAGCTTTGTTCCTTOGGTTCnr^^ 

GGAGGGTCAATGACGCTGAGGGTACAGGCCAGACAATTATTGTCrGGTATAGTGCAGCAGCAGAACM 
TTGCTGAGG«TATTCAGG(XCAACAGCATCTGT^^ 

GCAAGA ATCXrrGG CTGTGGAAAGATACCTAAAGGATCAACAGCTCCT^^ 

AAACIAATTTGGACCACTGCTGTGCCTTGGAAIGCTAGTTGGAGTAATAAATCTCTGGAACAG^ 

AATCACACGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein dafur kodierendes Aequivalent verwendet wird. 

Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fur ein Hullproteinfragment 
eines AIDS-Virus kodiert, ein Gen enthaltend die Nukfeotidsequenz: 
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TGTCCAAAGGTATCC 

TTTGJIGCCRATTCCCATACATTATTGTGCCCCGGCTCGTT^ 
TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACAC^ 
TOUU^OIACTGCTCTTWUITGG 
GRCAATGCTAAAACCRTAATAGTACAarrGAACACA^ 

AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTA^ 
AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACT^ 

AAATTAAGAGAACAATTTCGAAAT AATAAAACAATAAT CI T T A AGCAATCCTCAGGAGGGG ACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATT 

ACTIIjO I TTAATAGTALT Tt^AGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTA 

AGOGGACAAATTAGAT G TTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGCT 

AATGGGTCOGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACaUVGGCAM 

GAAAAAAGAGCAGTGGGAATAGGAG C I T T CT TCCT TOGG I TCTTGG GAGCAGCAGGAAGCACTATQGGC 

GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGT 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGT^ 

GCAAGAATCCTCGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCT CTGG A 

AAACTAATTTGCACCACTGCTGTGCCTTGGAATGCTAGTT 

AATCACACGACGTGCATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



oder ein dafQr kodierendes Aequivalent verwendet wird. 

9. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fur ein Hullproteinfragment 
eines AIDS-Virus kodiert, ein Gen enthaltend die NuWeotidsequenz: 

atgagacaagcacattgtaacattagtagagcaaaatggaatgcgactttaaaacagatagctak 
aaattaagagaacaatttgcaaataataaaacaataatcttraagcaatcct 
attgtaaogcacagttttaatrgtggaggggaattttrctactgtaattcaa 
a cnx^txta atagtacttggagtactgaagggtcaaataacactc 
ccrtgcagaataaaacaatttataaacatgtggcaggaagtagga 
agoggaou^attagatgttcatcaaatattacagggctgctatta^ 
aatgggtcxgagatcttcagacctggaggaggagatatgagggacaa 
tataaagtagtaaaaattcaaccattaggagtagcaccc^^ 
gaaaaaagagcagtccgaataggagctttctt cl r^ 
gcagogtc^tgacgctgacggtacaggccagacaattatt^ 
ttgctgagggcxattcaggcgcaacagcatcrgttgcw 
gcaagaatcctggctgtggaaagatacctaaaggatcaacagctccrggggatrtc 

aaactaatttgcaccactgctgtgcctra 
aatcacaogacgtggatggagtgggacagagaaattaacaattacacaagc 



Oder ein dafur kodierendes Aequivalent verwendet wird. 

10. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fur ein Hullproteinfragment 
eines AIDS-Virus kodiert, ein Gen enthaltend die NuWeotidsequenz: 
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ATGTATGCCCCTCCCATC 

ACXXGAaUVArrAGATGTTCT 

AATGGGTCCCAGATC^CACACCTCGAGGAGGAGATATGAGGGACAA 
TATAAAGIAOTAAAAATTGAAGCATTAGGAGTAGCAC 

GAAAAAAGAGCAGTGGGAATAGGAG CTTrGTTCCTTGG GTTCTTGGGAGCAGCA 

GCAGCGTCAATGACGCrGAOGGTACAGGCCAGACAATTATTGTCTGGTATAGTG 

TTGCTGAGGGCT A TTGAGGCGCAACAGCATCT G TT CC AACTCACACT 

GCAAGAATCCTCGCTCTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTG 

AAACTAATTrGCACCACT G CT CTG C CTTCG AATGCTAGTTGGAGTAATAAATCTCTG I GG 

AATCACAOCACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein daf Or kodierendes Aequivalent verwendet wird. 

11. Ein Verfahren gemass Anspruch 6, dadurch gekennzeichnet, dass als Gen, welches fur ein Hullproteinfragment 
eines AIDS- Virus kodiert, ein Gen enthaltend die NuWeotidsequenz: 

ATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGC^ 
GAAAAAAGAGCAGTGGGAATAGGAG CTT ' lXJTTCL ' i! ' rUG GTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGTCAATGAOGCTGACGGTACAGGCCAGACAATTATTGTCTGGTA 

ttgctgagggctattgaggcgcnacagcatctgttgcaactcacagtct 
gcaagaatcctggctgtggaaagatacctaaaggatcaacagctcctcgggatttggtc 

aaactaatttgcaccact g ctgt g ccttgc^tgcta 
aatcacaggacgtggatggagtox;a<^agaaat^ 



Oder ein dafQr kodierendes Aequivalent verwendet wird. 

12. Ein Verfahren gemass einem der Anspruche 6 bis 1 1 , worin der Expressionsvektor ein Plasmid ist, das zur Repli- 
kation in gram-negtiven Bakterien fahig ist. 

13. Ein Verfahren gemass Anspruch 12, worin das Plasmid zur Replikation in einen E.coli Stamm fahig ist. 

14. Ein Verfahren fur die Herstellung eines Transfer manten, der einen Expressionsvektor enthaltend ein Gen kodierend 
fQr ein Hullproteinfragment eines AIDS-Virus trSgt, welches Verfahren Transform! eren eines Mikroorganismus mit 
einem Expressionsvektor gemass einem der Anspruche 6 bis 1 3 und Kultivieren des transfer mierten Mikroorganis- 
mus umfasst. 

15. Ein Verfahren gemass Anspruch 14, worin der Mikroorganismus ein E.coli Stamm ist. 

16. Ein Verfahren gemass Anspruch 15, worin der Mikroorganismus eine E. coli MC 1061 Stamm ist. 

1 7. Ein Verfahren zum Testen von humanem Blut auf das Vorhandensein des viralen Verursachers von AIDS, gekenn- 
zeichnet durch Mischen einer Zusammensetzung enthaltend ein Hullproteinfragment eines AIDS-Virus erhalten 
gemass Anspruch 1 mit einer Probe von humanem Blut und Bestimmen, ob das HQIIproteinfragment an in der Blut- 
probe vorhandene AIDS Antikfirper bindet. 

18. Ein Verfahren gemass Anspruch 17, gekennzeichnet durch die Verwendung der Western Blot Analyse. 

19. Ein Verfahren gemass Anspruch 17, gekennzeichnet durch die Verwendung einer ELISA-Technik, wobei ein Hull- 
proteinfragment eines AIDS-Virus erhalten gemass Anspruch 1 auf eine Festphase aufgebracht, mit der Probe in 
Kontakt gebracht und nach Waschen mit einem enzymmarkierten nicht-humanem IgG zusammengebracht wind. 

20. Verfahren gemass Anspruch 17, worin die Doppel-Antigen-Methode verwendet wird. 
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21 . Ein Verfahren zur Bestimmung von AIDS- Viren, worin Antikdrper gegen das gemass Anspruch 1 erhaftene Hullpro- 
teinfragment eines AIDS- Virus verwendet werden. 

22. Ein Verfahren gemass Anspruch 21, worin das Antigen in der Probe und ein Proteinfragment emaften gemass 
Anspruch 1, welches markiert ist. um einen Antikdrper gegen ein Proteinfragment erhalten gemass Anspruch 1 
konkurrieren. 

23. Ein Verfahren gemass Anspruch 21, worin ein Sandwichverfahren unter Verwendung von zwei AntikOrpern gegen 
ein gemass Anspruch 1 erhaftenes Proteinfragment durchgefuhrt wird. 

24. Ein Verfahren gemass Anspruch 23, worin ein AntikOrper an der Festphase ist und der andere AntikOrper markiert 
ist. 

25. Ein Verfahren gemass Anspruch 23. worin zwei verschiedene monoklonale AntikOrper verwendet werden. 

26. Ein Hullproteinfragment von einem AIDS- Virus, hergestellt durch ein Verfahren gemass einem der Anspruche 1 bis 
5. 

27. Ein Expressionsvektor, enthaltend ein Gen kodierend fOr ein HOilproteinfragment eines AIDS-Virus, hergestellt 
durch ein Verfahren gemass einem der Anspruche 6 bis 13. 

28. Ein Transformant tragend einen Expressionsvektor enthaltend ein Gen kodierend fur ein Hullproteinfragment eines 
AIDS-Virus, hergestellt durch ein Verfahren gemass einem der Anspruche 14-bis 16. 

29. Ein Expressionsvektor enthaltend ein Gen kodierend fur ein Hullproteinfragment von einem AIDS-Virus gemass 
Anspruch 1 , abwarts von einer Promotorsequenz, die die Transkription, Translation und damit die Expression des 
besagten Hullproteinfragments in einer Wirtszelle ermfiglicht. 

30. Ein Expressionsvektor gemass Anspruch 29, worin das fflr ein Hullproteinfragment eines AIDS-Virus kodierende 
Gen ein Gen ist, das die Nufdeotidsequenz: 
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GTGTGGAAGGAAGCA 

ACOVCCACTCTATTTTGTGCATC^AXGCTAAAG» 

C^TGCCTCTGTACCCACAGACCCCAACCa^ 

ATGTGGAAAAATGAOVrGGTAGAACAGATGCAT^^ 

caTGTGTAAAATTAACCCCACXCTCTCTTAff 

AATAGTACn3UK3XX^AATGATAATGG 

AGCATAAGAGCTAAGCTGCACAAAGAATATGCATTTTTTTATAAACTO 

GATACtACCAGCtATAOGTTGACAAGTTGTAACACCTCACyrCATTACACAGGCCTC 

TTTGAGCCAATTCCCRTACATTATTGTGCCCCGGCTGGTTro 

TTCAATCGAACAGGACCATCTACAAATCTCAGCACAGTACAATCTO 

TOUlCTCAA C T CX r iXjT ' rA AATGGCAGTCTAGCAGAAGAA 

GACAATGCTAAAACCATAATftSTACAGCTCAAGAGATCTCT^ 

AATACAAGAAAAAAAATCCC3XATCCAGAJKK3GACCAGGGAC 

AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAAtGGAATGCCACCT 

AAATTAAGAGAAGAATTTCGAAATAATAAAACAATAATCTTTAAGC^ 

ATTGTAAOGCACAGTTTTAATTGTGGAGGGGA ATT ' l 1 1L 1 A GTCTAATTCAACACAACTGTTTAATRGT 
ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACT 

COVTGCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCuC^ 
AGCGGAGAAATTAGATGTTCATCAAATATTACAGGGCICCTAT^ 
AATGGGTCaGAGAtCTTCAGACCrGGAGGAGGAGATATGAC^ 
TAtAAAGTAGTAAAAATTGAACXATrAGGAGTAGCACCaiCC^ 

GAAAAAAGAGCAGTGGGAATAGGAG CTTTGTTCCT JLUjU 1 1L 1 lUG GAGCAGCAGCAAGCAC^ATGGGC 

GCAGCGTCAATGAOGCTGAOCSGTACAGGCCAGACAATTATrGTCTGGTATAGTGC^ 

XTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCT 

GOW;A A T a, X U^l ^I U aUVAGATACCTA^^ 

AAACTAATTTOCAGCA ClTiCttjllXLlTO 

AATCACAOGAOGTGCATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aequivalent davon kodierend fur das besagte HQIIproteinf ragment errthait. 

31. Ein Expressionsvektor gemass Anspruch 29, worin das besagte, fur ein Hullproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist, das die NuWeotidsequenz: 
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TGTCCAAAGGTATCC 

TTTCAGCCAATTCCCATA CATT ATTCTGCCCCGG C I CQ 1 rrrU CGATTCTAAAATGTAATAATAAGACG 
TTCAATGGAACAGGACCATGTACAAATGTCAGC^ 

TCAACTCAACTGCTGT TAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTGTCAATTTCACG 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAAT^^ 

AATACAAGAAAAAAAATCOT^TCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGG 

AATATGAGACAAGCACATTGTAACATTAGTAGAGC3VAAATC 

AA^AAGAGAAOVATTTCG^ 

attgtaacgcacagttttaattgtggaggggaa1" 

acttggtttaatagtacttgg^^ 

ccatgqujaataaaa c^attt ataaacatctcgcack^ 

agoggacaaattagatgttcatcaaatattacagggct g ct a tt a acam 

aatcggtcccagatct tcag acctggaggaggagatatgagggacaatttc 

tataaagtagtaaaaattgaacc^ttaggagtagcacccaccaa^ 

gaaaaaagagcagtgggaataggagc rttgt ill 1 rgggttcttgggagcagcaggaagcactatgggc 

gcagogtcaatga cgct cagggtaauxxragaga^ 

ttgctgagggcrattgaggogcaacagaitctgttgcaactcacagtctggggcat 

GCAAGAATCCIOGCTGTCGAAAGATACCTAAAGGATCAACAG C^^ 
AAACTAATTrGCACCACTGCTGTGCCTTGGAAT^ 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aequivalerrt davon kodierend fur das besagte Hullproteinfragment errthaH. 

32. Ein Expressionsvektor gemass Anspruch 29, worin das fur ein Hullproteinfragment eines AIDS-Virus kodierende 
Gen ein Gen ist, das die NuWeotidsequenz: 

ATGAGACAAGCACAT TG T AACATTAGTAGAGCAAAATGG AATGCCACTTT AAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTCGAAATAATAAAACAATAATC^^ 
ATTGTAAOGCAaVCXTTTRATTGTGGAGGGGAATTTTTCTACTff 
A CTTGGTTTA ATAGTA CTTGGA GTACTCAAGGGTCAAATAACAC^ 
CCATGCAGAATAAAACAATTTATAAACATGTGGCAC^^ 

AGCGGACAAATTAGATUT XCATCAAATATTACAGGGCTGCr ATTAACAAGAGATGGTGGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGG 

TATAAAGTAGXAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGA 

GAAAAAAGAGCAGTOGGAATAGGAO L ' rriVnHXril^ 

GCAGCGTCAATGACGCTGAGGGTAeAGGCCAGACAATTATTGTCT^ 

TTG CTC A GQGCTATTGAOGOCCAACAGC ATCTGTTGC AACT 

GCAAGAATCCT GG CT GT GGAAAGATACCTAAAGGATCAACAGCrCCTCGGGATTTC 

AAACTAATTTGCACCACTGCICTOCLT TGGAATGCTAUT 'ICiGAGTAATAAATCTCTGGAACAGA i T J IuG 

AATCACAGGAGGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



Oder ein Aequivalerrt davon kodierend fur das besagte Hullproteinfragment enthalt. 

33. Ein Expressionsvektor gemass Anspruch 29, worin das besagte, fur ein Hullproteinfragment eines AIDS-Virus 
kodierende Gen ein Gen ist, das die NuWeotidsequenz: 
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ATGTATGCCCCTCCCMC 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAAC^ 

AATCGGTCCGACATCTTCACACCTCGAGGAGGAGATO 

TATAAAGTAGTAAAAATTGAACOITTAGGAGTAGCACC 

GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTICCTTGGGTTCTTGGGft^ 

GCAGCGTCAATGACGCTGA03GTACAGGCCAGACAATTATTGTCTG 

TTGCTGAGGCCTATTCAGG0GCAACACCATC1OT 

GCAAGAATCCXGGCTGTGGAAAGATACCXAAAGGATCAACAGCTCCTGGGGA I T TGGGCT TGCTCTOGA 

AAACTAATTTGCACCACT GC T GTG CCTTGGAATGCTACTTGGAGTAATAAATC TC ^ 

AATCACACGAOGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



cxler ein Aequivalent davon kodierend fur das besagte Hullproteinf ragment enthait. 

34. Ein Expressionsvektor gemass Anspruch 29, worin das fur ein Hullproteinfragment eines AIDS-Virus kodierende 
Gen ein Gen ist. das die NuWeotidsequenz: 

ATGAGGGACAATTCGAGAAGTGAATTATATAAA 
TATAAAGTACTAAAAATTGAACCATTAGGAGTAGCACCCACCAAC^^ 

GAAAAAAG AGCA G T CGG AATAGGAG C 1 1 IC V TCCT IXjGJ 1 1 CZ T GGCA GCAGCAGGAAGCACTATOOGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTC7CT 

TT GC TG A GGG C T A TT G AGGCGCAACAGC A T C t GI T GC AACTCACA G TCT GGGG CATCAAGCAG C TC CA G 
GCAAGAAI CC r JCC T G I GG AAACATACCTAAAGCAT^ i lOCH-IOGA 

AAACTAATTTGCACCA CTGC SCTCCCXTOS AATG CTAGT TGGA GTAATAAAT C T C rC G AACAG AI t ICS 
AAXCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAAXTACACAAGC 



35. Ein Expressionsvektor gemass einem der Anspruche 29 bis 34, der ein Plasmid ist, das sich in gram-negativen 
Bakterien replizieren kann. 

36. Ein Expressionsvektor gemass Anspruch 35, welcher fdhig ist. in einen E. coli Stamm zu replizieren. 

37. Der Expressionsvektor pEV1 , -2, Oder -3/env 44-640. 

38. Der Expressionsvektor pEV1 , -2, Oder -3/env 205-640. 

39. Ein Transformant der einen Expressionsvektor gemass einem der Anspruche 29 bis 38 tragt. 

40. Ein Transformant gemass Anspruch 39, der ein E. coli Stamm ist. 

41. Ein Transformant gemass Anspruch 40. der ein E. coli MC 1061 Stamm ist. 

42. Antikorper erzeugt gegen ein wie gemass AnsprQchen 1 bis 5 und 26 erhaltenes Proteinfragment 

43. Die AntikOrper von Anspruch 42, welche monoklonale Antikorper sind. 

44. Ein Impfstoff der Immunrtat gegen AIDS bewirkt, enthaltend als aktiven Bestandteil ein Proteinfragment erhalten 
gemass AnsprQchen 1 bis 5 und 26. 

45. Die Verwendung eines wie in Anspruch 1 beanspruchten Proteinfragments zur Herstellung eines schutzenden, 
immunisierenden Impfstoff es. 
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Revendications 

Revendications pour les Etats contractants suivants : BE, CH, DE, FR, GB, IT, LI, NL, SE 

1 . Fragment d'une proteine d'enveloppe d'un virus du syndrome de l'immunod6f icience acquise (SIDA), pratiquement 
exempte d'autres prolines, ayant la sequence d'aminoacides suivante : 



ValTcptysGluAia 

ThrThfThrLeuPheCysAUSerAspAlaLysAUTyrAspfftrCluVaiHisAsnvalTrpAUTnr 

HlsAlaCysValProThrAspProAsnProClnGiuVaiVaLLeuValAsnvalTacCluAsnPheAsn 

METTrpLysAsnAspMETValCLuGlruMETHlsCluAspIlelleSerLeuTrpAspClnScrLeuLys 

ProCY5VaiLysLcuThrProLeuCysVaiSerLeuLysCysThrAspLeuLysAsnAspThrAsnThr 

AsnSerSerSerGlyArgMETIleHETCluLysClyCluIleLysAsnCysSerPheAsnileSerThr 

SerlleArgGiyLysValGinLysGluTyrAlaPhePheTyrLysLeuAsprietleProHeAspAsn 

AspTrirThrSerTyrThrLeuThrSerCysAsnThrSerVallieThrGtoAlaCysProtysVaiSer 

PheOluProIleProIieHlsTyrCysAlaProAlaGiyPhcALalleLcuLysCysAsr^snLYSThr 

PheAsnGiyXhrGiyProCYsthrAsnVaiSerThcValGinCysThrHlsGlylUArgProValVal 

SerThrGlnLeuLcuLeuAsnGlySerLeuAlaGtuGluGLuValVaLIleArgSecVaUsoPheThr 

AspAsnAlaLysthrllelleValGinLeuAsnThrSerValGlurieAanCysThrArgProAsnAsa 

AsnThrArgLysLysIleArglleGinArgGlyPcoGlyArgALaPheValThrlleGlyLyslleGLy 

AsnMETArgGlnAUHlsCysAsnIleSerArgAlaLysTrpAsnALaThrteuLy3GlnIleAlaSer 

LysLeuArgCluGln^heGlyAsnAsnLysTtirllellePhcLysGLnSerSecGtyGlyAspProGiu 

IleValThrKisSerPhcAsfiCysGiyGlyGluPhePheTyrCysAsnSerTfirGlnLcuPheAsnSer . 

TnrTrpPheAsnSerThrTrpSerTnrGiuGlySerAsnAsnThrGluGlySerAspTnrlietnrUcu 

ProC/sArglLeLysGlnPhelleAsnMETTrpGlnGiuValGlyLysAlaMETr/rAlaProProIle 

SerGlyGlnlLeArgCysSerSerAsnlieThrGiyLeuLeuLeuTnrArgAspGlyGlyAsnAsnAsa 

AsnGlySerGiuIlePheArgPrc5GlyGlyGlyAspMEXArgAspAsnTrpArgS«fCiuLeuTYcLYS 

TyrLysVaLVaLLysIleGluProLeuGlyVaiAlaProThrLysAlaLysArgAr qValValCLoArg 

GLuLysArgAlaVaiGiylleGlyAlaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerinrMETGly 

AiaAiaSerMETThrLeuThrValGlnAlaArgGlnLeuUeuSerGLylleValGlnGlnClnAsnAsn 

LeuLeuArgAialleGluAlaGlnGlnitisLeuLeuGinLeuThrVaiTrpGiYlitLysGlnLeuGln 

AiaArglleLeuAiaValGluArgTyrLeuLYSAspGlnGlnUeuLeuGiylUTrpGlyCysSerGLy 

LysLeuIlcCYsThrThrAlaVaiProTrpAsnAlaSerTrpSerAsnLysSerLtuGlvjGlnlLeTrp 

AsnH isThrTtir TrpMETG luTrpAsp ArgG lul ieAsnAsnTyrThrSe r 
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CysProLysVaiSec 

PheCluProXleProILeHisTyrCysAiaProAUClyPheAidlleteuLysCysAsaAsnLysThr 
PhcAsnGiyThrClyProCyslfirAsnValSerThrVdlGlnCysThrMLsClyiicArgProVaiVdi 
SerThrClnLeuteuLeuAsnClySerLeuAlaGluCluGluVaLVallleArgSerVaLAsnPheTrir 
AspAsnAlaLysTtirllelleValGinLeuAsnTnrSerValGluIleAsnCystnrArgProAsaAsn 
AsnThrArgLysLysIleArgXlcGlnArgGlyProGiyArgAUPheValThrtleGlyLysIlcGly 
AsnMSTArgGlnAlaHlsCysAsnlleSerArgAlaLystrpAsnAlaTtirLeuLysGlnlleAlaSer 
LysLeuArgGluGlnPheGlyAsnAsnLysThrlleXLePheLysGinSerSerGlyGlyAspProGLu 
IleVaiThrHlsSerPhcAsnCysGlyGlyGluPhcPheTyrCysAsnScrThrGlnLcuPheAsnSer 
TnrTrpPrieAsnSerThrTrpSerThrGluGlySerAsnAsnTnrGLuGlySerAspThrlleThrUeu 
ProCysArglleLysGinPhelleAsnMETTrpGtnGluValGlyLysAiartETTyrAlaProProIIe 
SerGiyGlnIleArgCysSerSerA5nIleThrGlyLeuLeuLeuthrArgAspGlyGlyAsaAsnAsn 
AsnGlySerGluIlePheArgProGLyGlyGlyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValVaiLysIleGluProLeuGiyValAlaProTli^LysAlaLysArgArgValVaiGlnArg 
GluLysArgAUValGlylleGlyAlateuPheLeuGlyPheLeuGlyAlaAlaGlySerThrHETGly 
AlaAlaSerttSTrnrLeuThrValGlnALaArgGlnLeuLeuSerGlylleValGlnGinGioAsaAsn 
UeuLeuArgAlalleGluAlaGLnGlnKlsLeuLeuGlnLeuThrValTrpGiylleLysGlnLeuGln 
AlaArgXleLeuAlaValGluArgTyrLeuLysAspGlnGlnLeuLeuGLylleTrpGlyCysSerGly 
LysLeuIleCysinrThrAlaVaiProTrpAsnAlaSerTrpSerAsnLysSerLeuGLuClnlleTrp 
AsnHisThrmrTrpMETGluTrpAspArgGluIleAsftAsnTyrThrSer 



ou 



MtrTArgClnALa HtsCysAsnIleSerArgALaLysTrpAsnAUThrLcuLY5GlnlleAlaSer 
LYSLeuArgGluGlnPheGlyAsnAsnLysThrliellePheLysGLnSerSecGlyGlyAspProGlu 
IleValThrHisSerPhcAsnCysGlyGlyGLuPhePheTyrCysAsnSecinrGinLeuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGiyScrAsnAsnThrGluClySerAspThcILeThrUeu 
PrcK^sArglleLysGlnPhelleAsnMETrrpGlnGluVaiGlyLysAlaWETTyrAUProProIle 
SerGiyGinlleArgCysSerSecAsnllelhrGlyLeuLeuLeuTnrArgAspGlyGLyAsnAsnAsn 
AsnGiySerGiuIlePheArgProGiyGlyGlyAspMETArgAspAsnTrpAcgSerGluLeuTyrLys 
TyrLysValValLysIleGluProLeuGlyValALaProThrLysAlaLysArgArgVaiValGlnArg 
GLuLysArgAlaValGiylieGlyAiaLeuPheLeuGlyPheLeuGtyAlaAUGlySerThrMETGiy 
AlaAiaScrHETTlirLeuThrValGlaAlaArrgGlnLeuLeuSecGlyllcValClnGlnGlnAsaAsn 
LeuLeuArgAlalleCluAiaGlnGlnHLsLeuLcuGlnLeuThrVaiTrpclytleLysGlnUcuGLn 
AlaArglleLcuALaValGluArgTyrLeuLysAspGlnGLnLeuLeuGlylleTrpGlyCysSerGiy 
LysLeuIleCysTtirTtirAiaVaLProTrpAsnAlaSecTrpScrAsnLysSecLeuGLuGinlieTrp 
AsnHlsTnrThrTrpMETGiuTrpAspArgGLuIleAsnAsnTyrTnrSer 



ou 

METTyrAiaProProIle 

SerGlyGlnlieArgCysSecSerAsnlUThrGlyLeuLeuLeuThrArgAspGiyGIyAsnAsoAsn 
AsnGlySerGluILePheArgProGlyGlyGiyAspMETArgAspAsnTrpArgSerGluLeuTyrLys 
TyrLysValVaLLysIleGLuPcoLeuGiyVaiAlaProThrLysAlaLysArgArgValValGlnArg 
GluLysArgAlaVaiGlyllcGlyAiaLeuPheLeuGlyPheLeuGlyAlaAlaGlySerThrMETGty 
AiaAlaSecHETThrLeuThrValGlnAUArgGlnLeuLeuSerGlytleVaiGlnGlnGlnAsriAsn 
LeuLeuArgAlallcGluAlaGlnGlnHlsLeuLeuGinLcuThrValTrpGlylieLysGlnLcuGln 
AlaArglUUeuAlaVaLGluArgTyrteuLysAspGlnGlnLeuLeuGlylleTrpGlyCysSerGlY 
LysLeuIUCysThrThfAlaVaiProTrpAsnAiaSerTrpSerAsnLysSerLeuGluGLnneTr? 
AsaHisTnrThrTrpMETGiuTrpAspAfgGiuIieAsnAsnTyrThrSec 



ou 
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METArgAspAsnTrpArgSerCiuLeuTyrLys 
TyrLysVaLValLysIieCluProLeuGlyVaUlaProThrLysAULysArgArgVaLVaiClnArg 
CiuLysArgAlaVaiClylleGiyAlaLeuPheLeuClyPheLeuGlyALaAUGlySerThrMETCly 
AlaAlaSerMETThrLeuThrVaiGlt^iaArgGifiLeuLcuSccGlylleValGinGlnGlnAsnAsn 
LeuLeuArgAlalleGluAlaGlnGlnHisLcuLeuGlnLeuThrValTrpGlylleLysGinLcuGln 
AlaArglleLcuAlaValGluArgTyrLeuLysAspGlnGinLeuLeuGiylleTrpGlycysSerGiy 
LysLeuIleCysThrThrAiaVaiProTrpAsnAlaSerTrpSerAsnLysSerteuGluGlnllfiTrp 
AsnHlsThrThrTrpMETGluTrpAspArgGiuIleAsnAsnTyrthrSer. 



Vecteur d'expression comprenanl un gene codant pour un fragment d'une proline d'enveloppe d'un virus du SIDA 
telle que dSfinie dans la revendication 1 en aval d'une sequence de promoteur permettant la transcription, la tra- 
duction et, par consequent, I'expression de ce fragment de cette proline d'enveloppe dans une culture hdte. 



Vecteur d'expression selon la revendication 2, dans lequel ce gene codant pour un fragment d'une proline d'enve- 
loppe d'un virus du SIDA est un gene comprenarrt la sequence de nucleotides suivarrte : 



gtgtggaaggaagca 

accaccactctattttgtgcatcagatgctaaagcatatgatacagaggtacataatcttrgggccaca 
catgcctgtgtacccacagaccccaacccacaagaactagtattggtaaatgtgacagaaaattttaac 

atctggaaaaatcacatggtacaacagatgcatgacx5atataatcag t^ 
ccatgtgtaaaattaaccccactctgtgttagtttaaagtgcactgatttga agaa tgatactaatacc 

AATAGTAGTAGCGGGAGAATGATAATGGAGAAAGGAGAGATAAAA AACT GCTCTTTCAATATCAGCACA 

ac*ataacaggtaaggtgcagaaagaatatgcatttttttatam^ 
catactaccagctatacgttgacaagttgtaacacctcagtcattacacaggcctgtccaaaggtatcc 

TTTG AGCC AATTCCC AT AC ATT ATTGTGCCCCGGCTGGTTTTGCG ATTCT AAAATGT AAT AAT AAG ACG 

TTCAATGGAACAGGACCATGTACAAATGTCAGCACAGTACAATGTACACATGGAATTAGGCCAGTAGTA 

TCAACTCAACTGCTGTTAAATGGCAGTCTAGCAGAAGAAGAGGTAGTAATTAGATCTG 

GACAATGCTAAAACCATAATAGTACAGCTGAACACATCTGTAGAAATTAATTGTACAAGACCCAACAAC 

AATACAAGAAAAAAAATCCGTATCCAGAGGGCACCAGGGAGAGCATTTCTTACAATACGAAAAATAGGA 

AATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 

ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACtCTAATTCAACACAACTGTTTAATAGT 

ACTTGGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATGCAGAATAAAACAATTTATAAACATGTCXK^^ 

AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

gaaaaaagack:actgggaataggagctttgttcctixx» 

GC AGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTCCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTCGGGCATCAAGCAGCTCCAG 
CCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTGGGGTTGCTCTGGA 
AAACTAATTTGCACCACTGCTGTCCCTTGGAATCCTAGTTGGAGTAATAAATCTCTGGAACAGATTTTO 
AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



ou un equivalent de celle-ci codant pour ledit fragment de la proteine d'enveloppe. 

Vecteur d'expression selon la revendication 2, dans lequel ce gene codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA est un gene comprenarrt la sequence de nucleotides suivarrte : 
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TGTCCAAAGGTATCC 

TTTCACCCAATTCCCATACATTATTCTCCCCCCCCTCCTTTTCCCATTCTAAAATCTAATAATAAGACC 

TTCAATCCAACACGACCATCTACAAATCTCACCACACTACAATCTACACATCCAATTACCCCACTAGTA 
TCAACTCAACTCCTCTTAAAT^ 

CACAATCCTAAAACCATAATAGTACACCTCAACACATCTCTAGAAATTAATTCTACAAGACCCAACAAC 
AATACAAGAAAAAAAATCCGTATCCAGAGGGGACCAGGGAGAGCATTTGTTACAATAGGAAAAATAGGA 
AATATGACACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTCTAACGCACAGTTTTAATTCTGGAGGGGAATTTTTCTACTCTAATT 

ACTTGGTTTAATAGTACTTGCAGTACTCAAGGGTCAAATAACACTGAAGGAAGTGACACAATCACACTC 

CCATCCAGAATAAAACAATTTATAAACATCTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCTCCCATC 

AGCGGACAAATTAGATGTTCATCAAATATTACACGGCTGCTATTAACAAGAGATGGTCGTAATAACAAC 

AATGGGTCCGAGATCTTCAGACCTCGAGGAGGAGATATCAGGGACAATTGGAGAAGTGAATTATATAAA 

TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTGGTGCAGAGA 

CAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTTGGGTTCTTGGGAGCAGCAGGAAGCACTATG 

GCAGCGTCAATCACCCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCTGGGGCATCAAGCAGCTCCAG 

GC AAGAATCCTCGCTGTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGGATTTCCGGTTGCTCTGGA 
AAACTAATTTCCACCACTCCTCTCCCT^ 

AATCACACCACGTGGATCGAGTGGCACAGAGAAATTAACAATTACACAAGC 



ou un Equivalent de celle-ci codant pour I edit fragment de la proline d'enveloppe. 

Vecteur d'expression selon la revendication 2, dans lequel ce g£ne codant pour un fragment d'une proline d'enve- 
loppe d'un virus du SIDA est un g&ne comprenant la sequence de nucleotides suivantes : 

ATCAGACAAGCACATTGTAACATTAGTAGAGCAAAATGGAATGCCACTTTAAAACAGATAGCTAGC 
AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCTCAGGAGGGGACCCAGAA 
ATTGTAACGCACAGTTTTAATTGTGGAGGGGAATTTTTCTACTGTAATTCAACACAACTGTTT^ 
ACTTCGTTTAATAGTACTTGGAGTACTGAAGGGTCAAATAACACTGAAGGAAGTCACACAATCACACTC 
CCATCCAGAATAAAACAATTTATAAACATGTGGCAGGAAGTAGGAAAAGCAATGTATGCCCCrCCCATC 
AGCGGACAAATTAGATGTTCATCAAATATTACAGGGCTGCTATTAACAAGAGATGGTGGTAATAACAAC 
AATGGGTCCGAGATCTTCAGACCTGGAGGAGGAGATATGAGGGACAATTGGAGAAGTGAATTATATAAA 
T AT AAAGT AGTAAAAATTG AACCATT AGG AGT AGCACCC ACCAAGGCAAAG AG AAG AGTGGTGC AG AG A 
GAAAAAAGAGCAGTGGGAATAGGAGCTTTGTTCCTrGGGTTCTTGGGAGCAGCAGGAAGCACTATGGGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 
TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTCCAACTCACAGTCTGGGGCATCAAGCAGC 
GC AAGAATCCTGGCTCTGGAAAGATACCTAAAGGATCAACAGCTCCTGGGCA 
AAACTAATrrGCACCACTCCTGTCCCTTGGAATGCTACTTGGAGTAATAAATCTCT^ 
AATCACACGACCTCGATGGAGTGCGACAGACAAATTAACAATTACACAAGC 

ou un Equivalent de celle-ci codant parmi ledit fragment de la proteine d'enveloppe. 

Vecteur d'expression selon la revendication 2, dans lequel le gfcne codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA est un g£ne comprenant la sequence de nucleotides suivante : 
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ATCTATGCCCCTCCCATC 

AGCTCACAAATTAGATGTTCATCAAATATTA»GGGCTGCT^ 

AATCCCTCOCACATCrTCAGACCTCX:ACCACCACATATCACCCACAATTCCACAACTC 
TATAAACTAGTAAAAATTCAACCATTACCACTACCACCCACCAAGCCAAACACAACACTCCTGCAGACA 
G AAAAAACAGCAOTGOGAATAGCAO C rTT CTTCCT I GGG T IC I T1 X X;A<^ACK:AGGAAGCACTAT0GGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGTCTGGTA 

T T GC TC AGGGCTATTG AGGCGCAACAGCAT C T G T T GC AACTCACAGTCTCCGGCATCAAGCAGCTCCAG 

GCAAGAATCCTGGCTGTGGAAAGATACCTAAAGGATCAACAGCrCCTGGGCATTTCGGC 

AAACTAArTTG«CCACrGCTGTGCCrTGGAATOCTAG 

AATC ACAGG ACGTGG ATGG AGTGGG ACAG AGAAATTAACAATT ACACAAGC 



ou un Equivalent de ce!le-ci codant pour ledit fragment de la proline d'enveloppe. 

7. Vecteur d'expression selon la revendication 2, dans iequel ce g6ne codant pour un fragment d'une proline d'enve- 
loppe d'un virus du SIDA est un gdne comprenant la sequence de nucleotides suivarrte : 

ATGAGGGACAATTGGAGAAGT5AATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGAGTOGTCCAGAGA 
G AAAAAAG AGCAGTGGG ^TAGG AGCT7TGTTCCTTGGCTTCTTGGG AGCAGCAGGAAGCACT ATGGGC 
GCAGCGTCAATGACGCTGACGGTACAGGCCAGACAAXTATTGTCTGGTATAGTGCAGCAGCAGAAC^ 
TTGCTGAGCXXTATtCAGGCGCAACAGCATCTCTTGC^ 

GCAAGAATCCTCGCTG7GGAAACATACCTAAAGGATCAACAGCTCCTCGGGATTTGOGGTTGCTCTGGA 
AAACTAArrrGCACCACTCCTCTGCCTrW 

AATCACACGACGTGGATGGAGTGGGACAGAGAAATTAACAAXTACACAAGC 



8. Vecteur d'expression selon Tune quelcdnque des revendication 2 d 7, qui est un plasmide capable de se r£pliquer 
dans des bacteries gram-negatives et/ou gram-positives. 

9. Vecteur d'expression selon la revendication 8, qui est capable de se r6pliquer dans une souche d'E.coli. 

10. Vecteur d'expression selon la revendication 8, qui est capable de se rSpliquer dans une souche de B.subtilis. 

1 1 . Vecteur d'expression pEV1 , -2 ou -3/env. 44-640 

12. Vecteur d'expression pEV1 , -2 ou 3/env. 205-640. 

13. Transformant portant un vecteur d'expression selon I'une quelconque des revendications 2 & 12. 

14. Transformant selon la revendication 13, qui est une souche d'E.coli. 

15. Transformant selon la revendication 14, qui est une souche d'E.coli MC 1061. 

1 6. Transformant selon la revendication 1 3, qui est une souche de B.subtilis. 

17. Transfbrmant selon la revendication 13, qui est une cellule de mammifere. 

18. Precede de preparation d'un fragment d'une proteine d'enveloppe d'un virus du syndrome dlmmunoficience 
acquise selon la revendication 1 , consistant k : 

transformer une cellule h6te avec un vecteur d'expression selon I'une quelconque des revendications 2 & 12 ; 
cuftiver cette cellule hfite de facon que ce fragment de cette proteine d'enveloppe du SIDA soit exprim6e ; et 
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extraire et isoler ce fragment de cette proline d'enveloppe du SIDA. 

1 9. Procede selon la revendication 1 9, dans lequel le vecteur d'expression est pEV1 , -1 , -2 ou -3/env. 44-640 

20. Procede selon la revendication 19. dans lequel le vecteur d'expression est pEV1 , -2 ou -3/env. 205-640. 

21. Procede de detection dans le sang humain de la presence d'anticorps pour I'agent etiologique viral du SIDA, qui 
consiste a meianger une composition contenant un fragment d'une proline d'enveloppe d'un virus du SIDA, selon 
la revendication 1 , avec un echantillon de sang humain et de determiner si ce fragment de cette proline d'enve- 
loppe du SIDA se lie aux anticorps du SIDA presents dans l'6chantillon de sang. 

22. Procede selon la revendication 21 qui consiste a utiliser I'analyse par "Western Blotting". 

23. Proc6d6 selon la revendication 21 qui comprend rutilisation d'une technique ELISA, dans laquelle un fragment 
d'une proteine d'enveloppe d'un virus du SIDA, selon la revendication 1 , est appliqu6e sur une phase solide et mise 
en contact avec rechantillon et, apres lavage, mise en contact avec une IgG non humaine marquee par une 
enzyme. 

24. Precede selon la revendication 21, dans lequel on utilise la Methode du Double Antigone. 

25. Proc6d6 pour la determination du virus du SIDA, dans lequel on utilise des anticorps contre un fragment d'une pro- 
teins d'enveloppe d'un virus du SIDA, selon ta revendication 1 . 

26. Proc6de selon la revendication 25, dans lequel i'antig&ne present dans rechantillon et un fragment d'une proteine 
selon la revendication 1, sous forme marquee entrent en competition avec un anticorps contre un fragment d'une 
proteine selon la revendication 1. 

27. Proc6d6 selon la revendication 25, dans lequel on applique une methode sandwich en utilisant deux anticorps con- 
tre un fragment d'une proteine selon la revendication 1 . 

28. Proc6d6 selon la revendication 27, dans lequel un anticorps est sur une phase solide et I'autre anticorps est mar- 
que. 

29. Procede selon la revendication 27, dans lequel on utilise deux anticorps monoclonaux differents. 

30. Vaccin declenchant I'immunite au SIDA comprenant comme ingredient actif un fragment d'une proteine selon la 
revendication 1. 

31 . Anticorps formes contre un fragment d'une proteine selon la revendication 1 . 

32. Anticorps selon la revendication 1, qui sontdes anticorps monoclonaux. 

33. Utilisation d'un fragment d'une proteine selon la revendication 1 , pour la preparation d'un vaccin d'immunisation 
protectrice. 

34. Utilisation d'un fragment d'une proteine selon la revendication 1 pour detecter dans le sang humain la presence du 
virus du SIDA. 

Revendications pour I'Etat contractant suivant : AT 

1. Proc6d6 pour preparer un fragment d'une proteine d'enveloppe d'un virus du syndrome de llmmunodefirience 
acquise (SIDA), essentiellement exempte cfautres proteines, qui consiste : 

a transformer une cellule hdte avec un vecteur d'expression comprenant un gene codant pour un fragment 
d'une proteine d'enveloppe d'un virus du SIDA ayant la sequence d'actdes amines suivante : 
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vaLTrplysOluALa 

ThrThrThrLcuPhecysAlaSerAspAlaLysAUTyrAspthrCiuValKisAsnV^lTrpAUThc 
HlsAUCyBVilProThrAspProAsrU'rcxJLnuluvaLValLeuVdlAsnvalThroiuAar^heAsn 
HETTrpLysAsnAspMETVa iC icC InMETHisCluAsp Hell eS*rLcuTrpA3pG InSerLouLyx 
ProCYsVAlLysLeuThrProLcuCysvalSerueuLyscysTrtrAapL^uLysAsnAspinrAsnThr 
AsnsorsorSorolyArgMETIlcMETCiul-ysClyciuxleLyxAsnCysScrPh^AsnlUSarTnr 
SerlleArgOlyLysValClnLysOluTyrAlaPhePheTyrLysLeuAspIlelleProIleAxpAsn 
AsprhrThrScrTyrThrLeuThrSerCysAsnThrserVaLlleTnrCLriAlaCysPrcLysVaiSar 
PhcOLul^rolleProlleHtsTyrCyaAiaProAlaClyPhoAlaiLeLeuLyscysAsnAsnLysThr 
PhrAsnGlyTtirGlyProCysThrAsnvalScrlhrYfilClnCystnrHlsciylloArgProVAlVai 
5enurGl:iLouLduLtuAi5nOlYSarLeuAlaaluOluOiuValVAllUArgSoryAlAsnPhiiThr 
/\spA^nAlaLysThrIleIloValOLnLeuAsnThr5«cY^lGLuIl«A3nCysThrArgProAxnAsn 
AsnTJuArgLyaLysHeArglleGinArgClyProClyArgAUPhevaiThrlleGlytyslleCly 
Air^ETArgGiaAlaHlscysAsnileserArgAlaLysTrpAsnAlaTtirLeuLysGLnlieAiaSer 
LysLeuArgGluainPhoGlyAsnAsnLysThrlUIUPhcLysOlnSerSarClyOiyAspProGlu 
lievaLTtjrKisSorPhoAsnCysGiyGiyGluPhoPheTyrC/'SAsnSerTnrGinLoiiPhoAsnser 
TrirTrrPheAsnserthrTrpserThrGluClySerAcnALnThrGluGLyserAspttirlleThrUcu 
F:ccy£ArglieLysGLnPhetleAsnM£TTr?<31nGluVa LGLyLysAlaMETTycAIaProProlld 
ZtcZ LyG Inl leArgCysSerserAsniieThrGlyLouLouLeuinrAf gAspclyGLyAsnAsnAsn 
Asr.GLySerGluIL«Ph«ArgProGlyGlyGlyAs?H£TArgAspAsnTr.pArgSerGluLeuTyrLys 
TyrLyavaLValLyslLoCiuProLeuGlyvaiAUProThrLysAlaLysArgArgValVa LGlnArg 
GiuLysArgAlaValGlylleGLyAlaLeuPhsLtfuGLyPhALouGlyAl^LiGLySerThrHCTGly 
AL4AlaS<trHETThrL«uThrValGlaAlaAr93lnUruL«uSar0lyIlcVa iGlnGlnGlnAsnAsn 
LuuLouArgAlal LsGluAlaG LnClnHlsLeuLeuGlnLcuThrVa LTrpClyl leLysGlnLouGln 
AlcArgllaLeuAiava IG LuArgTyrLeuLyaAsoGlnG lnL±uL*uG ly I LcTrpG lyCysSerGLy 
Ly£LeulleQ'STtirThrALavaiProTr?AsnAlaSerTrpSsrA3nLysserLeuGluGlnlUTrp 
Asr.HisThrThrTrpMETGlurrpA3pAcgGluIleAsrLAsaTyfThrSer 



ou 

cysProLysvalSer 

PheGluProrieProIleHUTyrCy5AiaProAlaCly?h«AUIlel.euty5CysA3nAsnLysThr 
^nflAfinClyThrGiyProCysThrAsnVaiSerThrvalGlncysTnrHisClylleArgProvalval 
SerTnrGinL«uLeuLeuAsnGlySerLouAlaGluGLuGluvalValIleArgservalAsnPh«Thr 
AspAsnAlaLyrThrrleIieVaiGLnLeuA3nTnrGccvalciulleA3nc,'3ThrAcgproAsriAsn 
AanTrirArgLysLysIleArglleOlnArgGlyPr^ 

AsruMETArgClnAlaHisCysAsnXleSarAcgAiatysTrpAsaAlaThrLeuLysGinlleAlaSef 
Ly3LauArgGluGlnPheOiyA«nA!inLydThrlleriePhoLys01n5ccSerGiyOlyAspProGlu 
tlevalThrHisserPh€AsnCysci>-CLyGluPhePheTyrcysAsnSarT.nrGlnLQuPheAsn5er 
TnrTrpPheAsnsorThrTrpSarThrGluGiySerAsnAsnThrGiuGlyScrAspTtirlleThcteu 
ProC/sArglULysGlnPhsIleAsaMETTrpGlnCluV^^ 

SarGlyCinlleArgCysSecSerAsnlleThrGLyLeuLeuLouTh^ArgAspClyOiyAsnAsnAsn 
Aar.GlySerCluIlaPhaArgPrcOiyGlyGlyAspMETArgAspAsnTrpArgSerOiuLauXyrLys 
TyrLysValValLyJlleGluProLeuGlyvaLAiaProTticLysAldUysArgArgValValolnArg 
CluLysArgAUValClyrleGiyAlaLeuPheLeuOLyPhiLeyGlyAlaAUOiySerTnrHETaly 
AlaAta5erMmnrLeuTtirValGlf^leArcGlnLeuLecserGlylievaiGinGtnGlnA3nAsn 
LcuLfcuArgAlatteCluAlaGlnCinHiaLouLeuGInLcuTnrValTrtKJiylieLysGlnLeuGin 
AlaArglleLeuAlaValGluArgryrLauLy3A3pGlnGlnLcuLeuciy:icTrpGiycysserGly 
LysLeulloC/sTnrThrAiAValProTrpAsru\laserTr?SarA3nLy3C«rLcuGl«GInllcTrp 
AsnHlsThrTnrTrpMETGluTrpA3pArgGluIleAsaAsnTyrThrSar 



ou 
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MSTArgOlnAlaHisCysAsnlltSarArgAldLysTrpAsnAUThrLeuLysClrtlUAljiSor 
.LysLea\rgsiuOinPheCly*srA^ 
lleValThcHlsSarPheAsnCysGlyClyGlu^^ 

ThrTrpPhoAanSerThr-TrpStrthrGluClyS^rAsnAsnThrGiuClySarAspTnrlleThrLeu 
ProCysArgIULy501ru?helleAsnME^ 

SvrOlyClnlleArgC/sSerSerAsnllethrCLyLeuLcuLouThrArgAspGiyalyABr^iinAsn 
AinOlyb'erGluIlePheArgProGlyGIyOlyAspHETArgAapnsnTrpArgSarOluLouTyrtys 
^rLysVaiValLysIleOLuProLeuG^^ 

GluLyuArgAlaVdlGiyIloGlyAidL«uPheLeuGlyPheLeL<;LyAlxAidGiY3erTtirMKTOly 
AlttAlc9erMSTThrLeuThrValGlriAUArgClnLeuLeuSerOlYlL«ValGlnOinOinAsnAsn 
LttuLeaArgAUIloCluALaGinClruHisLeuLs«uOLriLeuThryalTrp<aLyIlety2GlnL«uain 
Ai^rglletttuAUyttlOiuArg'ryrLauLysAspGlnGlnLeuLstuOlylltTrpalyCysSerGly 
LyaLaunoCysThrThrAlaValProTrpAsnAUSttrTrpUerAsnLysSerL^uCiuCinlle'rrp 
AsrilllsThrThrTrpMETGluTrpAspArgGiulliiAxriAsnTyrThrSor 



ou 

KiTTyrAlaProProIla 

^•irGi'/GlnlleArgcysSorSecAsalleThrCLyLfiuLouLeuThrArgAipOtyGlyAsnAsaAsn 
A5nGlyiIarCluIloPh«ArgProGiyGiyGLYAspMETArgAspAinTrpArgSerGluL8UTYrLys 
r/rLy>vaLValLysHeGluProLeuGlyVaLAUProXhrLygAiaLy3ArgArgValValOinArg 
GLuLY^ArgAUValOiylleaiyAlaLauPhoLeuGlyPheLouGlyALaAlaGlySarThrKETGLy 
Ala/aA5crHETThrLcuThrValGLr^LaArgGlnLeuLeuSGrGlYllevaiGln01nGlnAsriA»n 
LcuLiiuArgAUIleGluAlaGlnOLnHULauLeuClnLeuThrValTrpClylleLYsGlnUeuGln 
AlaJvrgIULau/\laVaLGluArgTyrLeuLysAjpGinGlaLeuL*uCLyIlQtcpGiycysS«rOLy 
LysLcuILeCysThrThrALaValProTrpAsruMaSticTrpSorAEnLyaSLTLouOluOlnllaTrp 
AarJtisTnrThrTrpMETCluTrpAstpArgGluIioAsfiAsnTyririrSer 



ou 

METArgAspAsnTrpArgSerOluLeuTyrLys 
TYrLysValValLysIleCluoroLouCLyValAl^ 

GluLysArgAiaValGlyiieGlyAlaLei^neLsL<3iyPhoLeuGlyA!aJVUGlySerThrMrroiy 
AlaJUaSerMEmrLeuThrValClnAlaArgGlnL^ 

LtuL«uArgAlaIleOluAlaGlnGLnHt5LeuLeuGinL«uThrValTrpClyllaLysctnLeuGin 
AiaArgXloLeuAlaVaXCluArgTyrLeuLy5AspOinGlnLeuLeuGlyll«TrpClycys3erCiy 
LysLeulleCysThrThrAlaValProTrpAsnAlaSertrpSerAsnLysSccLtuGluclnlleTrp 
AsnKisXhrthrTrpMETGluTrpAspArgGlulloAinAanTyrThrSer 



eh aval d'un promoteur permettant la transcription, la traduction et I'expression du fragment de cette proteine 
d'enveloppe dans la cellule hdte ; a cultiver cette cellule hdte de fagon a exprimer le fragment de la proteine 
d'enveloppe d'un virus du SIDA ; et a extraire et a isoler le fragment de la proteine d'enveloppe d'un virus du 
SIDA. 

Proc6de selon la revendication 1 , dans lequel la cellule h6te est une bacterie. 
Proc6de selon la revendication 2, dans lequel la bact&ie est E. coli. 
Proc6de-se!on la revendication 3, dans lequel le plasmide est pEV1 , -2 ou -3/env 44-640. 
Proc6de selon la revendication 3, dans lequel le plasmide est pEV1 , -2 ou -3/env 205-640. 
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Proc6d6 pour preparer un vecteur d'expression comprenant un gfcne codant pour un fragment d'une proline 
d'enveloppe d'un virus du SIDA, proc6d6 qui consiste k construire un vecteur d'expression portant un site d'inser- 
tion, dans lequel on peut insurer un g&ne codant pour un fragment d'une prot&ne d'enveloppe d'un virus du SIDA 
seion ta revendication 1 , te site d 'insertion se trouvant en aval d'un promoteur permettant la transcription, la traduc- 
tion et done {'expression du fragment de la proline d'enveloppe dans une cellule hdte. 

Proc6d6 selon la revendication 6, caract§ris§ en ce qu'on utilise en tant que g&ne codant pour un fragment d'une 
proline d'enveloppe du virus du SIDA un gfcne comprenant la sequence nucl6otidique suivante : 

GTGTGCAACCAAGCA 

ACCACCACTCTATTTTGTCCATCAGATCCTiVAACCATATCnTACACACGTACATAATCTTTOC'GCCACA 

CAITCCrcTCTACCCACACACCCCAACCCACA^G^ 

ATCrcGAJUAATCACATCGTAGAJICACATCCATCArc 

CCATCTCTAAAATTAACCCCACTCTCTCTTACTTTAAAOTOCACTGATTTGAAOAATC 

aataotagtaccgggagaatcataatcgacaaacgaoacataaaaaactcctctttcaatatcagcaca 

accat;uvgacgtaagctccagaaacaatatccattttlttataaacttcatataataccaatacataat 

catactaccagctatacgttgacaacttgtaacacctcagtcattacacacocctgtccaaaggtatcc 

tttcagccaattcccatacattattctccccrccctc^ 

ttcaatcc;u\caccaccatgtacaaatgt^^^ 

tcaactcaactgctottaaatgccagtctagcacaacaacacgtagtaattacatctgtcaatttcacg 
gacaatcctpjvmccataatagtacagctcaacacatctgt^^ 

AATACAAGAAAAAAAATCCOTATCCACAGGGGACCAGCCACAGCATTTOTTACAATACCAAAAATAGGA 
AAIATCAGACAAGCACATTOTAACATTAGTACAGCAAAATGCAAIXJCCACTTTAAAACAGATAOCTATC 

aaa rt^gacaacaatttggaaat^^ 
attgtaacc^acagttttaattctc^acgcgaattt^^ 

ACTTCGTTTPATAGTACTTGGAGTACTCAACGOTCAM^ 
CCATCCACAATAAAjVCAJKTTTATAAACATGTOTCAGGAAGTACOAAAAGCAATC 
AC-ICCACAAATTAGATCTTCATCAA^TATTACACCCCTGCTATTA^ 
PJVrCCGTCCGAGATCTTCACACCTCGAGGAGGAGATATGAC^ 

I A T AAA C T AG T AAAAAT TO AA C C A TT AGO AG T AGC AC C C ACC AAGC CAAAG AG AAG AG TGG TG C AG AG A 
CrAAAAACAGCAGTGCGAATAGGAGCTTTC^ 

GCACCGTCAATGACGCTGACGGTACAGGCCAGACAATTATTGXCTGGTATAGTGCAGCACCAGAACAAT 
T:CC'rCAGCGCTATTGAGGCGCAACACCATCTGTTGCAACTCACAGTCTCGGGCATCAAGCACCTCCAC 
CCAACAATCCTGGCTCTGGAAAGATACCTAAAtXIATCAAC^^ 

A A AC T AA TT TGC AC C ACTCCTG TG C CTTCC A A TCCT AGTTOG AG T A A T A7 J\ T C T CTCC AAC AC A TT TCO 
i-J\ TC AC A CG ACG TOO A TCG AG TCCG AC At Z AO* AAAT'C AAC AA TT AC A C AAGC 



ou on utilise un Equivalent codant en consequence. 

Proc6d6 selon la revendication 6, caract6ris6 en ce qu'on utilise en tant que g6ne codant pour un fragment d'une 
proteine d'enveloppe d'un virus du SIDA un g&ne comprenant la sequence nucl§otidique suivante : 
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TCTCCAAAOCTATCC 
TTTCAGCCAATTCCCATACATTATTGl^CCCCCCCTCCTTTTGCCATTCTAAAATCT^^ 
TTCAATCCAACACCACCATOTACAAATGTCACCACACTACAATCTACACATCCAATTACCCCnCTACTA 
TCAACTCWCTCCTCTTAAATGCCACTCT^ 

CACAATCCTAAAACCATAATAGTACAGCrCAACACATCTGTAGAAAXTAATTOTACAACACCCAAOlAC 
AATACAAGAAAAAAAATCCGTATCCAGAGCGCACCACCCAGAGCATTTOTTACAATAGOAAAAATAGGA 
AATAIGAGACAAGCACATrOTAACATTAGTAGAGCAAAAI^AATCCCACTTTAAAACACATACCrAOC 
AAATTAAGACAACAATTTGGAAATAATAAAACAATAATCTTrAACCAATCCTCAGOAGCGGACCCAG^ 

attotaacgcacagttttaattgtggaggggaatttttctactgtaattcaacacaactgtty 
actttctttaatagtactix^agtactgaagcgtcaaataacactc 

ccatgcagaataaaacaatttataaacatgtggcaggaagtaggaaaagcaatctatocccctcccatc 

accggacaaartagatgttcatcaaatattacaggcctgctattaacaagagatggtgotaataacaac 

aatgggtccoagatcttcacacctggaggaggagatatgagggacaattcgagaagtgaattatataaa 

tataaagtactaaaaattgaaccattaggagtagcacccaccaaggcaaagagaagagtggtgcagaca 

caaaaaagagcagtggcaataggagctttcttccrtcccttcttg^ 

gca^gtcaatcaccctcaccgtacaggccagacaat^^ 

ttgctgrgggctattcaggcgcaacagcatctgttgcaactcacagtctgocccatcaagcagctccag 

ccaagaatcctggctctccaaagatacctaaaggatcaacagctcctggot 

aa/»ct aatttgcacc actcctc tgccttcg aatgct acttgg act aat aaatctctcc aacag atttgo 

AATCACACGACCTGGATGGAGTCCCACAGAGAAATTAACAATTACACAAGC 



ou on utilise un equivalent codant en consequence. 

9. Procede selon la revendication 6, caracterise en ce qu'on utilise comme gene codant pour un fragment d'une pro- 
teine d'enveloppe du virus du SIDA un gene comprenant la sequence nucleotidique suivante : 

ATGAGACAAGCACATTGTAACATTAGTACAGCAAAATGGAATCCCACrTTAAAACACATAGCTAGC 
rwV^TTA/vGACAACAATTTGGAAATAATAAAACAArAATCTTTAAGCAATCCT 
ATTGTAACGCACAGTTTTAATTCTCGACGGGAATTTrrCTACTCTAArrCAACACA^ 

acttggttf aat act acttgg agtactgaagootcaaat/u\cactc 

ccalgcagaataaaacaatttataaacatctovcagcaag 

agc^gacaaattaoatgttcatcaaatattacackx;ct^ 

aatgcgtcccag atcttcag acctgc agg agg ac at atc accg ac aattcc ac aac tc aatt at at aaa 
ta7^*gtagt?aaaattsaaccattac^^ 

G AAAAAAG ACC AG TGCG AAT AGG AGCTTTC TTCCTTCCGT TCTTCGC ACC AGC AGC AAGC ACT ATGGGC 
CCAGCGTCAATGACOCTGACGGTACAGGCCAGACAATTATTGTCTGGTATAGTGCAGCAGCAGAACAAT 

TTCCTCAGCCCTATTGACCC&CWCACCATCTCra 

GCX\G AATCCTOCCTGTGG PAAG AT ACCT AAACG ATCAACAGCTCCTGGCG ATTTCCGGTTCCTCTGG A 

AAACTAATTTCCACCACTCCTGTCCCTTGCAATGCTACTTGCACTru^^ 

AATCACAC0ACGTCCATGGAG7GGGACACACJAAATTAACAATTACACAACC 



ou on utilise un equivalent codant en consequence. 

10. Procede selon la revendication 6, caracterise en ce qu'on utilise comme gene codant pour un fragment d'une pro- 
teine d'enveloppe d'un virus du SIDA un gene comprenant la sequence nucleotidique suivante : 
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atctatccccctcccatc 

agcccacmattagatcttcatcaaatattac 

aatcgctcccacatcttcacacctccacgagcacatatcagccacaattccacaagtcaaxtatataaa 
tatax\ctaotaaaaattcaaccattacgactaccacccaccaacccaaagadaacactcctccaoaca 
caaaaaacaccagtgggaatacwac^rrtcttcctlx»3ttcttc^ 
ccacxgtcaatoacgcrcacggtacaggccacacaattattgtctggtatactccaccaccacaacaat 

TTGCTGAGGGCTATTOAGGCGCAjACAGCATCTC^ 

CCAAGAATCCTCCCrCTGGAAACATACCTAAAGGATCAACAGC^ 

*VJVCTAATTTCCACCACTCCTGTGCCrTOT 

AATCACACGACGTCCATCCACTCCCACACAOAAATTAACAATTACACAAGC 



ou on utilise un equivalent codant en consequence. 

11. Proc6d6 selon la revendication 6, caract6ris6 en ce qu'on utilise en tant que gene codant pour un fragment d'une 
proteine d'enveloppe d'un virus du SIDA un gene comprehant la sequence de nucleotides suivante : 

ATGACGCACAATTCCAGAAGTGAATTATATAAA 
TAT AAA G T AC T AAAAATTC AAC C A TT AGC ACT AC C AC C CACC AACCC AAAC AC AJVC AC TGG TC C AO AC A 
CAAAAAAGAGCAGTCGGAATAGGAGCTTTGTTCCTTSCKjTTCTTOT 

CC ACCC TCAATG ACGCTG ACGGT ACAGGCC AC AC AATT ATTG TCTCG T AT AGTCC ACCACC AG AACAAX 
TTCCTCACCGCTATTGAGGCGCAACAGCATCTGTTCCAACrCACAGTCTGGGGCATCAAGCAGCTCCA^ 
GC AAGAATCCTTCCTGTOGAAAGATACCTAAAGGATCAACAGCTCCTOGC^ 
;X\CTAATTTCCACCACTCCTCTCCCTTCCAATCCTACTTCCAOTAATAAATCTCrCCA.^^ 
AAtCACACCACCrCCATOGAGTC^CACACAC;uVvTTAACr^TTACACru\CC^ 



ou on utilise un equivalent codant en consequence. 

12. Procede selon I'une quelconque des revendications 6 £ 1 1 , dans lequel le vecteur d'expression est un plasmide 
pouvant subir une replication dans des bacteries gram-negatives. 

13. Proc6d6 selon la revendication 12, dans lequel le plasmide peut subir une replication dans une souche de E. coli. 

14. Proc6de pour preparer un transfer mant portant un vecteur d'expression, qui comprend un gene codant pour un 
fragment d'une proteine d'enveloppe d'un virus du SIDA, ce proc6de consistant k transformer un micro-organisme 
avec un vecteur d'expression obtenu selon Tune quelconque des revendications 6 k 13, et k cultiver le micro-orga- 
nisme transforme. 

15. Proc6d6 selon la revendication 14, dans lequel le micro-organisme est une souche de E. coli. 

16. Procede selon la revendication 15, dans lequel le micro-organisme est une souche de E. coli MC 1061 . 

17. Procede pour detecter dans le sang humain la presence d'anticorps centre I'agent etiologique viral du SIDA, qui 
consite k meianger une composition contenarrt un fragment d'une proteine d'enveloppe du virus du SIDA obtenue 
selon la revendication 1 avec un 6chantillon de sang humain, et k determiner si le fragment de la proteine d'enve- 
loppe du SIDA se lie aux anticorps anti-SIDA presents dans l'6chantillon sanguin. 

18. Proc6d6 selon la revendication 1 7, qui consiste k utiliser une analyse par "Western Blotting". 

19. Procede selon la revendication 1 7, qui consiste k utiliser une technique de liaison enzymatique Elisa. dans laquelle 
un fragment cfune proteine d'enveloppe d'un virus du SIDA obtenue selon la revendication 1 est appliqu6e sur une 
phase solide et mise en contact avec rechantillon et, apres lavage, mise en contact avec une igG non humaine 
marquee par une enzyme. 

20. Procede selon la revendication 17, dans lequel on utilise la Methode du Double Antigene. 
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21 . Proceite pour la determination du virus du SIDA, dans lequel on utilise des anticorps contre un fragment d'une pro- 
teine d'enveloppe d'un virus du SIDA obtenue selon la revendication 1 . . 

22. Procede selon la revendication 21, dans lequel I'antigene present dans I'echantillon et un fragment d'une proteine 
obtenue selon la revendication 1 sous forme marqu6e entrent en concurrence avec un anticorps contre un frag- 
ment d'une proteine obtenue selon la revendication 1 . 

23. Procede selon la revendication 21 , dans lequel on utilise une methode sandwich en utilisant deux anticorps contre 
un fragment d'une proteine obtenue selon la revendication 1 . 

24. Procede selon la revendication 23, dans lequel un anticorps se trouve sur une phase solide et I'autre anticorps est 
marqu6. 

25. Procede selon la revendication 23, dans lequel on utilise deux anticorps monoclonaux differents. 

26. Fragment d une proteine d'enveloppe d'un virus du SIDA, preparee par un procede selon I'une quelconque des 
revendications 16 5. 

27. Vecteur d'expression comprenant un gene codant pour un fragment d'une proteine d'enveloppe d'un virus du SIDA, 
preparee par un proced6 selon I'une quelconque des revendications 6 & 13. 

28. Transfbrmant portant un vecteur d'expression comprenant un gene codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA, prepare par un procede selon I'une quelconque des revendications 14 616. 

29. Vecteur d'expression comprenant un gene codant pour un fragment d'une proteine d'enveloppe d'un virus du SIDA 
selon la revendication 1, en aval d'un promoteur permettant la transcription, la traduction et done I'expression du 
fragment de la proteine d'enveloppe dans une cellule hdte. 

30. Vecteur d'expression selon la revendication 29, dans lequel le gene codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivante : 
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gtgtggaaggaacca 

,\cc^crtctctattttctccatcagatcctaaaccatatgatacacacctacntaatotttcccccaca 
carccctgtgtacccacagaccccaacccacaagaagtagtattggtaaatgtgacagaaaattttaac 

*tctcc;j\aaatgacatggtagaacagatgcatcagca™^ 

ccatgtgtaaaattaaccccactctotgttagtttaaagtgcactgatttgaagaatgatact 

aatagtactacccggacaatgataatccagaaacx;agagataaaaaa 

agcataagacxtaaggtgcagaaagaatatgcatttttttataaacttgatataataccaatacataat 

catactaccagctataccttcacaagttctaacacctcagtcattacacacccctgtccaaaggtatcc 

ttt3acccaattcccatacattattgtgccccggctcgttttgccattctaaaatgtaataataagacc 

TTCAATGGAACAGGACCATGTACAAATCTCAGCACAGTACAATGTACACATGGAATTACGCCAGTAGTA 
TCAACTCAACrGCTGTTAAATGGCAOTCTAGCAOAACAAOACCT^ 

G AC AATGC7P-AAACC ATAAT AGTAC AGCTG AAC AC ATCTG T AG AAATT AATTCT AC AAC ACCCAAC AAC 

aatacaacaaaaaaaatccctatccagac»x;accacxx:agagcatttgttac^^ 

rATATGAGACAAGCACATTGTAACATTAGTAGAGCAAAATGCAATGCCACTTTAAAACAGATAGCTAGC 

AAATTAACAGAACAATTTGGAAATAATAAAACAAT^ 

ATTGTAACGCACAGTTTTAATTGTGGAGGCGAATTTTTCTACTGT 

ACTTCCTTT^TAGTACTTGCACTACTCAACGCTCAAATAACACTG^CCAACTCACACAATCACACTC 
CCAlwCAOAATAAAACAATTTATAAACATCTCCCAGGAAGTACGAAAAGCAATG 

accccac:<jl\ttacatcttcatcaaatatt^^^ 
aatoggtccgagatcrtcagacctggaggaggagatatcaggcacaattcgag^ 

•:ataaactactwuuv\ttgaaccattaot^^^ 
g^jlaaagagcagtgggaatagcagctt^ 

ccaccctcaatcacgctgaccgtacaggccagacr^ttattgtctcgtatagtccagcagcacaacaat 

TTCCTGACGCCTATTGAGGC^AACAGCATCTCTTGCAACTCACAGTCT^ 

CC^ACAATCCTCGCTCTGCAAAGnTACCTAAAGCATC^ 

JJiACTAATTTGCACCACTGCTCTCCCTTGCAATCCT 

AAiCACnCGACCTGGATGGAGTGGGACAGAGAAATTAACAATTACACAAGC 



ou Tun de ses equivalents codant pour ledit fragment de ladite proteine d'enveloppe. 

31 . Vecteur d'expression selon la revendication 29, dans lequel le gene codant pour un fragment d'une proline d'i 
loppe d'un virus du SIDA est un gene comprenant la sequence de nucleotides suivarrte : 
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TGTCCAAACOTATCC 

TTTGACCCAATTCCCATACATTATTOTGCCCCG^ 
TTCMTXKJAACAGGACCATOTACAAATCTCAGCAQra 
TW.CTC\ACTCaX7nAAATCCCA0TCTAC^ 
CAC^TCCTAAAACCATAATAGTACAGCTCAAaiCATC^^ 

AAIACAAGAAAAAAAATCCCTATCCAOACGCGACCACWACACCATTTCTTACAATACCAAAAATACGA 

A£TATGAGACAACCACATTCTAACATTAGTAOAGO,AAATX^AAT^ 

AAArT^GAaAACAATTTCGAAATAATAAAACAAT^^ 

ATTGTAACGCACAGTTrr AATTOTGO AGOGG AA 1 1 1 I TCT ACTGT AATTCAACACAA C W 1 1 1 AATAGT 

acttggtttaataotacttogaqtactgaagcgtcvaataacact 

ccatgcacfataaaacaatttataaacatgtcccagcaaotaggaaj^ccaatctatc^ 

accogacaaattagatgttcatcaaatattacagggctcctattaacaagagatwtggtaataacaac 

aatgogtcccagatcttcacscctogacgarcacatatcagcgac^^ 

tatrjuctact?jwu\ttgaaccattaggagtaccacccaccaag^ 

g aaaaaag agcagtggc aat acg agcxttottccttgggttcttggg agcagc agg aagcact atgggc 

gcagcgtcaatgacgctcaccgtacagcccagacaattattgtct^ 

ttgctgagggctattgaggcgcaacagcatctgttccaactcacagtctggggcatcaaocagctccag 

gc aagaatcctogctgtcgaaaoatacctaaaggatc?^^ 

a/u*ctaatttccaccactgctgtcccttcgaatgctaot?^ 

AAICACACGACGTGGnTGGAGTGGGACAGAOAAATTAACAATTACACLAGC 



ou Tun de ses Equivalents codant pour ledit fragment de la proline d'enveloppe. 

32. Vecteur d'expression selon la revendication 29, dans lequel le g6ne codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA est un g6ne comprenant la sequence de nucleotides suivante : 

ATGAC7\CAAGCACATTGTAACATTAOTACACCTJwAATCGAATCCCACTTTAA7JVCAGATACCT 

AAATTAAGAGAACAATTTGGAAATAATAAAACAATAATCTTTAAGCAATCCT 
ATTCTAACOCACACTTTTAATTCTCGAGGWAATTrrTCTACTCT^ 
ACTTCSTTTAATAOTACTTOOAGTACTGAAGCGTCAAATAACACTCAAGGAAGTC 
CCATOCAGAATAAAACAATTTATAAACATOTOGCACCAAGTAGCAAAACCAA 

ACCCG ACAAATTAG ATGTTCATC AAAT ATTAC ACCGCTQCT ATT AACAAO AG ATOOTCOT AAT AACAAC 
AXTCCCTCCCAGATCTTCAOACCTGGAGGAGCAGATATOACGGACAATTGGAGAAG'rGAATTATATAAA 
TATAAAGTAGTAAAAATTGAACCATTAGGAGTAGCACCCACCAAGGCAAAGAGAAGACTGGTGCAGAGA 
G.nWvAAAG AOC AGTGGG AAT AGG ACCTTIGTTCCTTGGSTTCTTGCG AGC7.G C AGG AAG C ACT ATGGGC 
CCArcGTC^TCAOSCTGACGGTACA 

TTGCTGAGGGCTATTGAGGCGCAACAGCATCTGTTGCAACTCACAGTCrrGGGGCATCAAGCAGCTrc 
GCAAGAATCCTGGCTGTGGAAAGATACCTAAACGATCAACACCTCCTGCCCATTTGCCCTTGCTCT 

rJJVCTAATTTGCACCACTGCTGTGCCTTGGAATCCTAGTTCCACTAA 
AATCACACCACGTCCATCCAOTCCGACAGAGAAATTAACAATTACACAAGC 



ou Tun des ses Equivalents codant pour ledit fragment de la proline d'enveloppe. 

33. Vecteur d'expression selon la revendication 29, dans lequel le gfcne codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA est un g£ne conprenant la sequence de nucleotides suivante : 
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atgtatccccctcccatc 

accmacrv*attagatgttcatcaaatat^ 

aatcgctccgagatcttcagacctggaggaggagatatgaggcacaattggagaagtc 

tataaactagtilvvaattgaaccattaot^^ 

caaaaaacagcagtggcaataccaoctrrcttccttgggttctt^ 

ccagcgtcaatcaccctgaccotacaccccagacaattattotctggtatagtgcagcagcagaacaat 

ttcctcaggcctattgacccgcaacacx:atctgttc^a^ 

ccaagruvtcctcgctctgcaaagatacctaaaggatcaacacct^ 

aaactaatttgcaccactgctgtcccttgcaatcctacttgcagtaataaat 

aatcacaccacgtggatgcagtcgcacagagaaattaacaattacacaacc 



ou I'un de ses Equivalents ccxiant pour ledit fragment de la proline d'enveloppe. 

34. Vecteur d'expression selon la revendication 29, dans lequel le gfcne codant pour un fragment d'une proteine d'enve- 
loppe d'un virus du SIDA est un gfcne comprenant la sequence de nucleotides suivante : 

atgacccacaattcgagaaotoaattatataaa 

TATAA^GTAGTAAAAATTGAACCATTAGGAGTAOCACCCACCAAGOCAAAGAGAAGACTGCTCCAaAGA 

caa/u^aagagcactgcoaataggagctttgttcctt^ 

CjCr.GCGTCAATGACGCTGACCGTACACGCCAGACAATTATTCTCTGCTATAGTGCAOCAGCAGAACAAT 

7TGCTGAG3CCTAlTCAGGGGCAACAGCATCTGTTGCAACTCACAGTCTOGGC^ 

C^^-GAATCCTGGCTCTCCAAJVGATACCTAAAGCATC 

AAACTAATTTCCACCACTCCTGTGCCTTGCAATGCTAOT'^ 

^TCACACGACGTCGATOGAGTGGGACAGAGAAATTAACAi'.TTACACAAGC 



35. Vecteur d'expression selon I'une quelconque des revendications 29 & 34, qui est un plasmide pouvant subir une 
replication dans des bacteries grain-negatives. 

36. Vecteur d'expression selon la revendication 35, qui peut subir une replication dans une souche de E. coli. 

37. Vecteur d'expression pEV1 , -2 ou -3/env 44-640. 

38. Vecteur d'expression pEV1 , -2 ou -3/env 205-640. 

39. Transformant portant un vecteur d'expression selon I'une quelconque des revendications 29 & 38. 

40. Transfbrmanrt selon la revendication 39, qui est une souche de E. coli. 

41. Transformant selon la revendication 40, qui est une souche de E. coli MC 1061. 

42. Anticorps produits contre un fragment d'une proteine obtenue selon les revendications 1 & 5 et 26. 

43. Anticorps selon la revendication 42, qui sont des anticorps monoclonaux. 

44. Vaccin d6clenchant une immunite au SIDA, comprenant comme principe actif un fragment d'une proteine obtenue 
selon les revendications 1 & 5 et 26. 

45. Utilisation d'un fragment d'une proteine selon la revendication 1 pour preparer un vaccin d'immunisation protec- 
tee. 
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FIGURE \ 



1 ATTCTOCAAC^CTGCTGTTTAT^ 69 
70 ACAGAGGAGACX^AGAAATOGAGOMTAGATCCTAGACTM 138 
139 CrAAAACTQCTTGTACCAATTOCTATTGT AAAAAQTOT IOC1 1 TCATTGCCAAGTTTOTTTCATAACAA 207 
208 AAOCCTTAOOCATCTCXrrATtWCAOOA^ 276 
277 CTCATCAAOTTTCTCTATCAAAGCAOTAAQTAATA^ 345 
346 CATTAOTAGTAGCAATAATAATAOCAATAGTTOTCrrOOTCC^ 414 
415 TAAGACAAAGAAAAATAGACAOGTTAATTOATAGACT^^ 483 
484 GTGAAOGAGAAATATCACX^CTTOIOOAGATOOOOOTTOA^^ 552 
553 ATGATCTGTAGTGCTACAGAAAAATTGTGOGTCACAGTCTATTATGOQGT 621 
622 ACXACCACTCTATTTrGTGCATCAGATOCTAAAOCAT^ 690 
691 CATGCCTGTGTACCCACAQACCCCAACCCACAAGAAOTAGTATTOGTAAAT 759 
760 ATGTOGAAAAATGACATOGTAGAAC^GATOCATGAOOATATAATCAGTO 828 
829 CCATQTQTAAAATTAACCCCACTCTQTGTTAQTTTAAAQTOCA 897 
898 AATAGTAGTAGCGGGAGAATGATAATGGAGAAAOGA0AGATAAAAAACTGCTCTTTCAATATCAGCACA 966 
967 AGCATAAGAGGTAAGGTGCAGAAAGAATATGCATTTTTTTATAAACTTGATATAATACCAATAGATAA? 1035 
1036 GATACTACCAGCTATACGTTGACAAGTTCTAACACCT 1104 
1105 TTTOAGCCAATTCCCATACATTATTGTQCCCCQOCTOq 1173 
1174 rrCAATOGAAaWOACCATOTACAAATOTCAOCAC^ 1242 
1243 TCAACTCAACTGCTGTTAAATOGCAGTCTAGCItfJAAO 1311 
1312 GACAATGCTAAAA<XATAATAGTACAGCTGAACACATCTGTAGAAATTAATTCTACAAGA 1380 
1381 AATACAAGAAAAAAAATCCGTATCCAGAQOOGAOCAGOGAGAGCATTTOTTACAATAGGAAAAATAGGA 1449 
1450 AATATGAGACAAGCACATTGTAACATTA3TAGA0CAAAATOTAATGCCACTCT 1518 
1519 AAATTAAGAGAACMTTTGGAAATAATAAAACAATMTCTTTAAGCAATCCTCAOGAOGGGACCCAGAA 1587 
1588 ATTCTAACGCACAGTTTTAATTOTOGAGOOGAATTrTTCT 1656 
1657 ACTTCWTTTAATAOTACTTOGAGTACTGAAOOOTCAAATAACAC^ 1725 
1726 CX»TGCAGAATAAAACAATTTATAAACATGTC^ 1794 
1795 AGCOGACAAATTAGATGTTCATCAAATATTACAOOGCTOCTATTAACAAGA 1863 
1864 AATGGGTCCGAGATCTTCAGACCTCXJAOGAO^ 1932 
1933 TATAAAGTAOTAAAJJmXJAACCATTAOOACT^ 

2002 GAAAAAAGAOCAQTOQQAATAQQAO C T IWttOCTTOOO fTCT IUlX ?AOCAQCAQOAAOCACTATOOGC 2070 
2071 OCAGCOTCAATOACGCTOACOGTACAOGC^ 2139 
2140 TTGCTGAGOGCTATTGAOGOGCAACAOCATCTOTTOCAACTCACAGTCTGOO 2208 
2209 OCAAGAATCCTOOC TO TOQAAAQATACCTA^ 2277 
2278 AAACTAATTTGCAOCACTOCTGTGCCTTOOAATOCTAGTTCX3AOTAATAAATCTCTOG 2346 

2416 GAAGAATCGCAAAACCAGCAAGAAAAGAATGAACAAGAATTATtOGAATTAGATAAAtGOGCAAGn 2484 

2485 TOC^TTOGTTTAACATAACAAATrOOCTOTOGTAtATAAAATT^ 2553 

2554 QTAOGTTTAAGAATA OTTT T TOC T G TACTTT C T OT AOTOAATAGAQTT 2622 

2623 TOGTTTCAGAGCCACCTCCGAATCCCSA^ 2691 

2692 GAGAGAGACAGAGACAGATOCATTOGATTAGTGAAa»ATOCn 2760 

2761 AGCCTGTOCCTCTTCAGCTACCACCGCTTGAGAGACTrACTCTTGATTO 2829 

2830 CTOGGAOGCAGGOOGTOOGAAGCCCTCAAATATTOGTCXJAATCTCCTACAATATTOGAGT^ 2898 

2899 AAGAATAGTGCTGTrAGCTTtXrrCAATOCCACAOCT 2967 

2968 GAAGTAGTACAAGAAGCTTATAGAGCtATTCOCCACATACCTAGAAGAATAAOACAGOGCTTGGAAAOG 3036 

3037 ATTTTOCTATItf^ATCXXnXXX^AGTOOtCAAAAACTA OTO 3105 

3106 AATGAGAOGAGCPGAGCCAGCAGCAOATQQQGTQQ Q AQCAQCATCTOGAGA 3156 
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FIGURE 2 (3 pages) 

1 50 

HXB-3 MRVKEK YQHLWRWGWRWGTMLLGMLMICSATEKLWVTVYYGVPVWKEATT 

BH-10 

BH-8 F 
LAV K I 
ARV-2 K --GTRRN 

51 100 

HXB - 3 TLFCASDAKAYDTEVHNVWATHACVPTDPNPQEWLVNVTENFNl^^ 

BH-10 

BH-8 

LAV 

ARV-2 R G N 

101 150 

HXB-3 VEQMHEDI ISLWDQSLKPCVKLTPLCVSLKCTDLKNDTNTNSS SGRMIME 

BH-10 
BH-8 

LAV G A NTNSS E M 
ARV-2 Q T N G A NWKEEI 

151 200 

HXB - 3 KGE I KNCSFN I STS I RGKVQKE YAFFYKLD 1 1 P I DND- - TTSYTLTS CNTS V 

BH-10 

BH-8 K 
LAV 

ARV-2 T D I N L RN W AST N NYRLIH R 

201 250 

HXB- 3 ITQACPKVSFEP IPIHYCAPAGFAILKCNNKTFNGTGPCTNVSTVOCTHG 

BH-10 

BH-8 

LAV A 
ARV-2 T K 

251 300 

HXB- 3 I RP WSTQLLLNGS L AEEE W I RSVNFTDNAKT 1 1 VQLNTSVE I NCTRPN 

BH-10 A Q 

BH-8 D 

LAV A Q 

ARV-2 I D N E A 
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301 350 

HXB-3 NNTRKKIRIQRGPGRAFVTIGKIGNMRQ-AHCNISRAKWNATLKQIASKLR 
BH-10 S N D 

BH-8 D 
LAV S 

ARV-2 S Y — H T R IGDIRK Q N B VK 

351 400 

HXB-3 EQFGNNKTI IFKQSSGGDPBIVTHSFNCGGEFFYCNSTQLFNSTWFNSTW 

BH-10 

BH-8 

LAV 

ARV-2 V N M R T N -RLNH 

401 450 

HXB-3 STEGSNNTEGSDT ITLPCR IKQF I NMWQEVGKAMYAPP I SGQIRCSSN I T 

BH-10 K I 

BH-8 K I 
LAV 

ARV-2 - — K N I I G S 

451 500 

HXB - 3 GLLLTRDGG-NNNNGSB I FRPGGGDMRDNWRSE LYKYKWK I EPLG VAPTK 
BH-10 - S E 

BH-8 - S E 

LAV 

ARV-2 T VT DT V I I 

501 550 

HXB-3 AKRRWQREKRAVGI -GALFLGFLGAAGSTMGAASMTLTVQARQLLSGIVQ 

BH-10 

BH-8 

LAV - R 

ARV-2 V M V L 

551 600 

HXB-3 QQNNLLRA I EAQQHLLQLTVWG I KQLQAR I LAVE RYLKDQQLLG I WGCSG 

BH-10 G 

BH-8 

LAV 

ARV-2 V R 
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601 



650 



HXB-3 KLICTTAVPWNASWSNKSLEQIWNHTTWMEWDREINNYTSLIHSLIEESQ 
BH-10 NM 
BH-8 KM 
LAV NM 

ARV-2 D DNM Q E D NT YT 

651 700 

HXB-3 NQQEKNEQELLELDKWASLWNWFNITNWLWYI KLF IMI VGQLVGLR I VFA 

BH-10 

BH-8 

LAV I 
ARV-2 S I 

701 750 

HXB-3 VLSVVNRVRQGYSPLSFQTHLP IPRGPDRPEG I EEEGGERDRDRS I RLVN 
BH-10 

BH-8 I N 

LAV I T 

ARV-2 I R V D V D 

751 800 

HXB-3 GSLAL IWDDLRSLCLFSYHRLRDLLL I VTRI VELLGRRGWEALKYWHNLL 

BH-10 

BH-8 

LAV 

ARV-2 FE R AAT IH S 

801 850 

HXB-3 QYWSQELKNS AVS LLNATA I AVAEGTDRV I E WQEAYRA I RH I PRR I RQG 

BH-10 G 

BH-8 N LA 

LAV G C 

ARV-2 I W T A R L H 

851 856 

HXB-3 LERILL 

BH-10 

BH-8 

LAV 

ARV-2 L 

" - " designates a deletion of one amino acid. An empty space 
denotes identity with HXB-3 sequence. 
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Figure 5 
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FIGURE 6A 



METArg 

Val LysGI ulysTyrtl nHUleuTrpA^ 

«TneCysSerAlaThrGlulysLeoTrpValThrV*UyrTyrGlyVa1ProValTrpLysGluAla 

ThrThrThrleuPheCysAlaSerAspAlaly^^^ 

HisAlaCysValProThrAspProAsnPi^lr^^ 

KET T rpLy sAsnAspKETVa 1 G 1 uGl nHE TH \ sGl uAsp1 1 el 1 eSer leuT rpAspG 1 nSer leuLys 
ProCysVal LysLeuTlirProLeuCysVal SerLeulysCysThrAspUulysAsnAspThrAsnThr 
AsnSei^rSerGlyArglCTIleHETGluLysGlyGluIte^ 
SerlleArgGlytysValGlnLysGluTyrAlaPh 

AspThrThrSerTyrThrLeuThrSerCysAsnThrSerVal II eThrfil nAI aCysProlysVal Ser 
PheGl uProlleProIl eHl sTyrCysAl aProAlaGl yPheAl alUleulysCysAsnAsnLysThr 
PheAsnGl yThrGl yProCysThrAsnVal SerThrValGl nCysThrHl sGl y I 1 eArgProVal Val 
SerThrClnLeuteuleuAsrKilySerl^^ 
AspAsnAlaLysThrllelleValGlnleuAsnThrSerM^ 
AsnThrArglyslysIleArglleGlnArgGlyPr^^ 

Asf^TArgGlr^laHfsCysAsnlleSerArgAlaLysTrpAsnAUThrLeuLysGlnlleAla^ 
LysLeuArgGluGlnPh^lyAsnAsnlysThrllell^ 

IleVal ThrHl sSerPheAsnCysGI yGI yGI uPhePteTyrCysAsnSerThrGI nteuPheAsnSer 
ThrTrpPheAsnSerThrTrpSerThrGluGlySerAsnAsnThrGluGlySerAspThrlleThrleu 
ProCysArgllelysGlrtfheneAsnlCTT^ 

SerGl yGl nil eArgCysSerSerAsnl leThrGlyLeuLeuLeuThrArgAspGlyGlyAsnAsnAsn 
AsnGlySerGluIlePl^gProGlyGlyGlyAsplCTArgAspAsn^^ 
TyrlysValVaUysIleGluProleuGlyValAla^ 
GluLysArgAlaValGlylleGlyAlaleuPhele^ 

A1 aAl aSertCTThrLeuThrValGl nAI aArgGl nUuleuSerGlylleValG! nGl nGlnAsnAsn 
LeuleuArgAlalleGluAlaGlnGlnHULeuU^^ 

AlaArgI1eLeuA1aVa)G1uArgTyrLeulysAspG1f«1nLeul^1yI1eTi^1yCysSer«ly 
LysLeuIleCysThrThrAlaValProTrpAsiVk1aS«rTrpSerA$nlysSerLeuG1uGlnIleTrp 
AsnHtsThrThrTrpNETGluTrpAspAr^ 

G1 uGl uSerGI nAsnGl nGl nGl ulysAsnGI uGl nGl uleu teuGl uLeuAsplysT rpAl aSerleu 
TipAsnTrpPheAsnlleThrAsnTrpLeuTrp^^ 

Val GlyleuArglleVal PheAl aVal LeuSerVal Val AsnArgVal ArgGl nGl yTyrSerProLeu 
SerPtaGl nThrHi sleuPro1 1 eProArgG 1 yProAspArgProGl uGl yl 1 eGl uGl uGl uGl yGl y 
G 1 uArgAspArgAspArgSerl 1 eArgleuVa 1 AsnGl ySer LeuAl aleul 1 eT rpAspAspLeuArg 
SerleuCysleuPheSerTyrHisA^^ 

leuGl yArgArgGl yTrpGl uAI aleuLysTyrTrpTrpAsnLeuLeuGl nTyrTrpSerCl nGl uLeu 

LysAsnSerAlaValSerLeuleuAsnAlaThrAlalltAlaValAlaGluGlyThrAspArgVallle 

GluValValGlnGluAlaTyrArgAlalleArgHUIlePr^^ 

IleLeuleu 
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FIGURE 6B 

AMINO ACID DISTRIBUTION 
OF AIDS ENV PROTEIN 



Name Number of Residues 

A Alanine 47 

B Aspartic Acid-Asparagine 0 

C Cysteine 21 

D Aspartic Acid 27 

E Glutamic Acid 49 

F Phenylalanine 26 

G Glycine 58 

H Histidine 14 

I Isoleucine 63 

K Lysine 44 

L Leucine 83 

M Methionine 17 

N Asparagine 60 

P Proline 29 

0 Glutamine 42 

R Arginine 52 

S Serine 57 

T Threonine 60 

V Valine 56 
W Tryptophan 31 

Y Tyrosine 20 
Z Glutamine-Glutamic Acid 0 
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